NOTICE s 
one-cent stamp on this notice, 
it wilt be placed in 
No wrapping—no. address. 


EADER—When you finish reading this magazine plate a 
hand same to any postal employe and 
the hands of our soldiers or sailors at the front. 
A. S. BURLESON; POSTMASTER-GENERAL 
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In every Hall-Scott Airplane 
engine from the 100 hp. 4 
cylinder to the mighty 300 h. p. 
12 cylinder motor, the cylinders 
and other essential parts are 
standardized and interchange- 
able. 


The war has intensified air- 
plane, truck and motor stand- 
ardization and established the 
worth of this Hall-Scott policy 


of long standing. 


HALL-SCOTT 
MOTOR CAR CO. 


Crocker Building, 


San Francisco, California. 
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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 


MARBLEHEAD, MASS. 








Sole Licensees for the United States for the Dunne Patents 
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COLLEGE POINT, N. Y. 
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Remarkable Opportunity 














In Motors 








WE HAVE FOR SALE 


4 Brand new Hall-Scott A 5a “Big Six”’ 
Navy Inspected Motors, 135-150 HP. 


3 Slightly used, but in. perfect condition, 
Hall-Scott A 5 Motors, 125-135 HP. 


| T'wo-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall-Scott Motor. 
Speed 7O miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 


The Above at Very Reasonable Prices 





Write for Particulars 





BOEING AIRPLANE COMPANY 


SEATTLE, WASHINGTON 
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BOYCE 
MOTO METER 





DISTANCE TYPE 
For aeroplanes, tractors, stationary engines and motor boats. 


BETTER BECAUSE— 
FIRST, it registers the full scale of 32° to 212°. This THIRD, smooth, unbroken, non-vibrating movement of 
is important. (Others from 100° to 212° only.) the hand. (Others are unreadable under vibrations.) 
FOURTH, remains accurate up to 25,000 feet altitude. 
(Others read 5 to 19 degrees inaccurate.) 


FIFTH, weight with 12 feet of tubing only 12 ounces. 


SECOND, no gears, direct movement of the pointer. 
(All others built with an unreliable 15 to 1 gear 
movement.) 


There Is Only One Reliable Motor Heat Indicator. The Name “ Boyce” Is Your Guarantee. 


May we ask you to compare this instrument with others before ordering 
your requirements? Don’t pay more for a less reliable instrument. 


SPECIFY THE BOYCE MOTO-METER DISTANCE TYPE 


THE MOTO-METER CO., Inc., Long Island City, New York 
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NEW 
ENDURANCE RECORD} 





ian AM A 


Established by 


Union Airplane Motor 
at U. §. Aeronautical 


Testing Laboratory, 
Navy Yard, Washing- 
ton, D.C. 


Best previous record ex- 
ceeded by fifty per cent. 


TTODATAAARARS VARTA 


UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - - CALIFORNIA 
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INES SLIDE Ae ATL NE LILO DATS: 


PISTONS 


: THE STANDARD IN AVIATION ENGINE CONSTRUCTION” 


are used as STANDARD by the majority of 
airplane engine manufacturers in the United 
States. They are also used as standard by a 
Tole} op ke kes a= 00) (om oh bee ol <> amo) aun @ ol oMEE co Lo\-hammn ob me) eobbelosent 
automobile and marine engine manufacturers. 


MAGNALITE is acknowledged by engineers of the highest 
rank as the all around superior aluminum alloy for pistons. 


O)0y ar <4 cot- 10h a bole} dot-lole ME cet-telebt-lendebatel-ammp t-(e50 bbe (c-Mm oet- le) (ome OLS 
to produce and deliver orders of the greatest magnitude. 





+ Your Investigation and Inquiries Solicited 





\WALKER|M“LEVETT CO. 


TO Ie alee Aluminum Alloy Piston Manufacturer 
17- ai9- 421 East Pera St ie 418-420-422-424 East 24th St. 


EW YORK } 
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RADIATORS 


Livingston 
Aeronautical 
Radiators 


We manufacture radiators for 
all types of aeroplanes 


Our engineering department 
is at your service 


LIVINGSTON RADIATOR & 
MFG. CO. 
ESTABLISHED 1903 
75th Street and Amsterdam Ave. 
New York City 
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The above plant uses our COLD DRAWN 3/% 
NICKEL exclusively and inform us that production is 
above the average, due to the uniform cutting qualities. 


We try at all times to carry a complete stock of 


COLD DRAWN 34% NICKEL—GOVERNMENT 
ANALYSIS—which is especially suitable for AIR- 
PLANE PARTS. 


ee 


Sizes Carried 
5/16” to 114” Hexagon 4” to 1” Round 


We also carry Large Rounds suitable for forging. 


Write for Stock Lists showing complete sizes and quantities 
in Cleveland stock 


sussomees | he Betz-Pierre Ga. | sesom 


1001 Ford Bldg., Detroit, Mich. 


801 Conover Bidg., Dayton, Ohio sé 99 Pittsburgh, Pennsylvania 
617 Merchants Bank Building, STEELS OF QUALITY 591 Ellicott Square Bldg 
Indianapolis, Indiana 2 230-40 East Ninth Street, Gl eveland Buffalo, New York 
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TRIPLEX 


Trade-Mark Registered U. S, Patent Office. 


SAFETY GLASS 











WARNING! 


The Triplex Safety Glass Corporation of America 
is the sole owner of the Triplex-Mascart-Benedictus 
Patents, relating to the manufacture of non-splinter- 
able and non-shatterable glass for United States of 
America and its Territories, and the Dominion of 
Canada, and is also Sole Owner of the Registered 
Trade Mark “TRIPLEX” for such goods. 





TRIPLEX SAFETY GLASS CORPORATION 
OF AMERICA 
FACTORY: OFFICE: 


COLUMBUS AVENUE ROOMS 1455-1459 
MOUNT VERNON, N. Y. 120 BROADWAY, N. Y. C. 
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“The homogeneity of Non- 
Gran Bronze bushings, their 
freedom from flaws and hid- 
den defects and their uni- 
formity have made them 
almost indispensable to our 
service.” 
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American Bronze Corporation 


Berwyn Pennsylvania 
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DEPARTMENT OF COMMERCE 


BUREAU OF STANDARDS 


Report No. 23004, March 25, 1918 


Completely Settles Merits of Resistal Goggles 
and Concludes 


“The relatively increased non-shatterability of laminated 
glass and its comparatively good transparency and 
rigidity even after puncture should be of great import- 
ance in devices for protecting the eyes and face.” 


This interesting report confirms the 
experience of practical Aviators who 
have learned to insist on RESISTAL 


Strauss & Buegeleisen have made photographic copies of this most inter- 
esting Bureau of Standards Report. These copies will be furnished free 
on request and will be found wherever RESISTAL Goggles are on sale. 


Write for catalog 


é see 3 STRAUSS & BUEGELEISEN 


Manufacturers 


LF>> 438 Broadway New York City 


INSIST ON 
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E manufacture the following parts for 
airplanes: 
All standard types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 
And Clevis Pins 


The Dayton Metal Products Company 


DAYTON, OHIO, U.S. A. 


























284 AVIATION April 1, 1918 


ix) Co Toes ERT DUPONT AMERICAN INDI T FS ATT 














% 
1 424% Gm 








CHEMICAL PRODUCTS 


For Factory and Laboratory 


Du Pont chemicals and chemical products are known Nation- 
wide for their dependability. The first essential in chemical manu- 
facture is to understand the uses to which a chemical is to be put. 
The next step is to produce the best possible chemical for the pur- 
pou On this concrete formula rests the success of the Du Pont 

ine. 





CT 


"iy 
i] 


" 
| 
au 


CT 


Ce 


why 
wll 


CCC MCC MKC 


wip 
wll 


Mark X before subject that 
interests you and MAIL 
this coupon to 
E. I. du Pont de Nemours 
& Co., 
Advertising Division 
Wilmington (Av) Delaware 


Acetic Ether 

Amyl Acetat« 

Aniline Oil 

Bronzing Liquids 

Carpo Paint 

Collodion 

Dark Creosote 

Dead Oil 

Dimethyaniline 

Dinitrophenol 

Ether, U. S. P. 1910 and 
Anesthesia 

Ethyl Acetate 

Flotation*Oils 

Iso Amy! Acetate C. P. 

Iso AmylyAlcohol C. P. 

Wood and Metal Lacquers 

Leather Renovators 

Leather Substitute Solutions 

Mantle Dips 

Napthalene 

Nitre Cake 

Nitrobenzol 

Parlodion 

Patent and Split Leather 
Solutions 

Pegamoid Aluminum Paint 

Pitch 

PONTAR—A Road Making 
Material 

PONTOKLENE --— For 
Cleaning Autos 

PY-RA-LIN Enamels for 
Wood and Metal 

Refined Aceton Oil 

Refined Creosote 

Refined Fusel Oil 

Salicylic Acid 

Shingle Oil 

Sodium Acetate 

Solvent Naphtha 

Solvent Thinners 

Special Pyroxylin Solutions 

Waterproof Cement 

Wood Preservatives 


We Aim to Serve 


our customers intelligently by thor- 
oughly understanding their needs. For 
this purpose we maintain a staff of ex- 
perts who are at the disposal of our 
trade, present or prospective, in solving 
any problems connected with the use 
of our materials. 


We Maintain Quality 


by expert supervision, complete laboratory 
control over factory operations, perfection in 
technical skill, the best in raw materials and 
ample factory facilities. 

The amalgamation of Du Pont and Har- 
rison interests enables us to assure maximum 
satisfaction, both in product and service, to 
those manufacturers and other users of chem- 
icals whose requirements are dependability, 
responsibility, and adequate supply. 


We Invite Correspondence 


from manufacturers, engineers and those re- 
quiring chemicals and mixtures for specific 
purposes. Check the coupon and mail it. We 
will be glad to send full information. 


Du Pont Chemical Works 


Equitable Bldg., NEW YORK 





Mark X before subject that 
interests you and MAIL. 
this coupon to 
E. I. du Pont de Nemours 


30., 
Advertising Division 
Wilmington (Av) Delaware 


ACIDS 

Acetic 

Aqua Fortis 

Dipping 

Electrolyte 

Lactic 22% Dark, 22% and 
44% Light 

Lactic, U. S. P.—9th De 
cennial Edition 

Muriatic 

Nitric 

Oil of Vitriol 

Oleum 

Sulphuric 


ALUMS 

Crystal Potash, U. 8. P 

Crystal Ammonia, U.S. P 

Filter (22% AlkO:). (For use 
in any make of Mechanical 
Filter) 

Pearl 

Pickle 

Porous 

Sizing—For Paper Makers 

Sulphate of Alumina. (In all 
the commercial grades and 
strengths) 

PIGMENTS 

White Lead (Dry and in Oil) 

Red Lead (84% Pb20Oi, also 
94% U. 8S. Government 
Standard) 

Litharge 

Barium Chloride 

Blane Fixe 

Hydrate of Alumina 

Flake White 

Lithopone (Beckton White) 

Rubber Makers White, Chem- 
ical Dry and Pulp Colors 


MISCELLANEOUS 
CHEMICALS 


Barium Nitrate 
Bichromate of Soda 
Distilled Water 
Nitrate of Soda 

Salt Cake 

Strontium Nitrate 
Strontium Carbonate 
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HARRISON WORKS 
Philadelphia, Pa. 


Owned and operated by 
E. I. du Pont de Nemours & Co. 
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Engineering and Construction 


THE J. G. WHITE ENGINEERING CORPORATION 


LONDON 





COMPLETE 


SERVICE 


This Corporation offers an exceptionally 
complete and comprehensive service in the 
designing, engineering and construction of 
manufacturing and industrial plants. 


Our Organization is composed of experts 
of broad experience in industrial development 
work throughout the entire world. Our Con- 
struction Department is at present engaged on 
the construction of the Langley field and other 
aviation fields for the United States Govern- 
ment, and we are in position to offer clients a 
prompt and efficient service in the execution 
of any type of work involved in the engineer- 
ing and construction of aviation fields or air- 
plane factories. 


We are also prepared to make expert inves- 
tigations and reports on going factories, with 
recommendations concerning possible im- 
provements or extensions to increase operat- 
ing efficiency. , 


We solicit inquiries on engineering or con- 
struction problems. 


43 Exchange Place, New York 











CHICAGO 
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WYMAN-GORDON 
CRANKSHAFTS 


The Standard of the World 


WYMAN-GORDON COMPANY 


Worcester, Mass., U. S. A. 











P. Pryibil Machine Company 


MANUFACTURERS OF 


FINE WOOD WORKING MACHINES 


We Have Served 


CuRTISS ENGINEERING Corp. 

L. W. F. ENGINEERING Co. 
WRIGHT-MarTIN AIRCRAFT Corp. 
STANDARD AIRCRAFT Corp. 
CONTINENTAL AIRCRAFT Co. 


Why not you? 


Established 1862 Fac*-~y, 512-524 West 41st Street, New York City 
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Now I lay medownto sleep | 

I pray the Lord my soul to keep. 
God bless my brother gone to jwar 
Across the seas, in France, so far. 
Oh, may his fight for Liberty, 
Save millions more than little me 
From cruel fates or ruthless blast,— 


And bring him safely home at/last. 


SAVINGS| ST; 
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Organized Airplane Spruce Production 
By J. Frederic Thorne 
Portland Chamber of Commerce 
Few people outside of army circles, and only a small num- In addition to the commercial 


ber within, appreciate the immensity and importance of the 
undertaking signified by what is officially designated as “ The 


Spruce Production Divi- 
sion of the Signal Corps 
of the United States 
Army.” This is because 
it is new not only in its 
formation and activity 
but also in its conception 
and scope. Yet the or- 
ganization and its work 
is the largest business 
venture of any kind ever 
attempted by the West. 

The problem facing 
this business—and it is 
very strictly a business 
run along business lines 
—ineludes not only the 
military features incident 
to its army organization, 
but also industrial, man- 
ufacturing and _ trans 
portation problems, each 
of which is a huge in- 
dustry in itself and yet 
must be worked out to 
the smallest detail. It is 
a creation; nor has there 
been any precedent upon 
which to lay down even 
preliminary plans. 

When Colonel Brice P. 
Disque, U. S. A., who is 
in command, took charge 
he was faced with chaos 
from which to evolve 
order. Here was a colos- 
sal logging operation 
with the spruce stands 
seattered over a coast line 
of two thousand miles 
and these stands repre- 
senting only a small per- 
centage of the timber in 
which they were located. 

Here was an unprece- 
dented condition of selee- 
hon, operation and trans 
portation, all to be put 
through at a speed never 
before required or 
thought of. The spruce 
production of the North- 
west was in the hands of 


numerous companies and operators, small and large, working 
without the slightest relation to each other, in competition, 
and on a more or less hit and miss plan according to their 
individual needs or interests. The idea of pooling their efforts 
or codperating in activities practically was unthought of. 
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TYPICAL STAND OF SPRUCE IN OREGON 
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and physical difficulties 


Colonel Disque found the smoldering fires of a labor war, 
embers that constantly were blazing into flame here and there 


in the form of strikes, 
lockouts, shutdowns, bit- 
ter recriminations on 
both sides, sabotage and 
all forms of labor trou- 
bles that were incited and 
actively supported in all 
possible ways by a vicious 
pro-Hun element. 

Colonel Disque’s Problems 


Colonel Disque had to 
fight the enemy without 
by producing spruce 
upon an enormous scale, 
and the enemy within by 
weeding out the enemy 
element that, for the 
moment, was placing a 
very serious handicap 
upon lumber production 
and threatening absolute 
paralysis of the entire 
industry. Coincidentally 
there was an_ insistent 
demand, amounting al- 
most to a wail of distress, 
by the government for 
spruce, more spruce, and 
yet more spruce for the 
construction of air- 
planes. 

The Spruce Production 
Division, while nominal- 
ly a part of the Signal 
Corps, is in a way and in 
its operation an _ in- 
dividual unit of itself 
formed for the one speci- 
fie and definite purpose 
of producing the spruce 
demanded by the needs of 
the United States Gov- 
ernment and its Allies. 

There are now between 
ten and twelve thousand 
officers and men of the 
Army assigned to this 
division and attached to 
Vancouver Barracks, 
with the main administra- 
tive offices in Portland, 
Ore. The officers are, as 


a rule, men with previous timber or lumbering experience de- 
tailed from the various training schools and eamps as well as 
from the regular army personnel. The enlisted men volunteered 
or were drafted from Oregon, Washington, Idaho, Montana, 
Michigan, Wisconsin, Maine and the timber states of the South- 





290 


east. With very few exceptions they were practical lumbermen 
before their induction into the army, and those few exceptions 
were men picked for their special qualifications for the par- 
ticular work they are doing. It is a division of experts. 
Any labor deficiency that arises or may occur is being sup- 
plied by details of soldiers in both camps and mills. 

At the time of the formal opening of the Government 
spruce cut-up plant at Vancouver Barracks, Feb. 7, Colonel 
Disque, in addressing five thousand men of the Spruce Division 
troops, said in part: 

“As a matter of history, | am going to tell you briefly 
what the spruce situation was in October. The production 
at that time was a little over two million feet a month, about 
one-fifth of what we required. Every logger, or practically 
all of them, was doing all he could to produce it, and the 
mills were sawing all they could obtain, as they were accus- 
tomed to sawing all kinds of lumber. To expand logging 
operations in the forests of Oregon and Washington even 
gradually is a large task, but to expand them to a point where 
they would meet the requirements of our government and its 
allies seemed an impossible task. The railway equipment, 
tracks and roads were not in existence, and it would have 
taken years to have obtained the required spruce by normal 
means. 

“The only way out of it that 1 could see was to go into 
the forests and select the spruce and get it without the use 
of extensive railway equipment. That is what we started to 
do. We decided to rive or split selected trees and, having 
reduced the size of the pieces, it was a much simpler matter 
to transport it to the railway—furthermore the split timber 
had to run with the straight grain and that is just what we 
are after. 

“ We are now assured of a supply sufficient to keep ahead 
of our requirements. It is now past the experimental stage 
and the large increase in production has proven beyond ques- 
tion that it is the only way to supplement the normal in- 
dustry’s output. This does not mean that we do not want 
every foot that the ordinary operators can produce and all 
the mills can eut. All they can bring in we want, we have 
contracts for it and we will continue to buy and receive it.” 


Labor Troubles Discounted 


He showed how critical labor conditions in the lumber 
camps when he took charge last Fall have been adjusted, 
better hours and working conditions obtained for the men, 
and their loyal codperation obtained. 

He showed how enough spruce has been contracted for and 
opened up for operation through the building of eighty-seven 
miles of railroad and construction of truck roads to supply 
present needs of the government and its future needs for 
eighteen months to come. 

He showed how the overhead cost of spruce production has 
been reduced from $5 to $15 per thousand feet, the commis- 
sion formerly paid Eastern brokers, to $1.34 per thousand 
feet. 

He showed how production has been increased until in Feb- 
ruary twice as much spruce stock was shipped East as in 
November, and four times as much as in the month he took 
charge. 

He showed how the production of desirable airplane stock 
was increased 11 per cent in February over January figures, 
through the work of a technica] department, which is also im- 
proving the specifications. 

He showed how the time it takes to move spruce from 
Oregon and Washington to the Atlantic Coast has been re- 
duced, through the work of a traffic department, from fifty 
days to ten days. 

He showed how the operation of the new cut-up plant for 
spruce at Vancouver, Wash., has already effected a saving of 
75 per cent in the number of freight cars required to move 
the spruce East, a total of about 3000 cars a year. 


Equipment Difficulties Removed 


He showed how the Loyal Legion had been organized with 
65,000 patriotic workers in both the spruce and fir production 
fields. 

He showed how 10,000 volunteers for the work had been 
organized among the drafted men to help in spruce production 
as needed, and how 2000 of these men, all expert logging men, 
had been put in the camps since February 4, working the 
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same hours and for the same pay as the civilian loggers, and 
under such cireumstances that labor had not been antagonized, 


Gigantic Problem Presented 


One big difficulty in the way of increasing production 500 
per cent, Colonel Disque explained, lay in the fact that of 
some 5,000,000,000 ft. of spruce timber in Oregon and Wash- 
ington, not more than 200,000,000 ft. will meet the rigid re- 
quirements of straight grain airplane spruce. 

“Tf we took the 5,000,000,000 ft. and brought it in here,” 
said he, “ we couldn’t get rid of it. It would swamp us. So 
we decided that the only sensible, intelligent thing to do was 
to go into the woods, select the trees meeting the requirements 
for airplane spruce, split them up then and there and take 
the pieces out.” 

In order not to interfere with operations of big crews, closer 
in, Colonel Disque said, it was necessary to go into the more 
remote districts, to build a few miles of railroad and some 
truck roads to bring out rived spruce after the trees had been 
selected and rived. 

He declared that the mills of Oregon and Washington were 
not equipped to cut spruce to meet airplane requirements, 
and demonstrated how rigid the specifications must be by 
showing them pieces of sawed spruce that appeared to meet 
requirements, but had split beeause not cut properly. There- 
fore, he explained, it had been necessary to build the cut-up 
plant at Vancouver and to bring the rived spruce there. 

“One result from this eut-up plant already has been a 
tremendous saving in the number of freight ears required,” 
he emphasized. “ When we came here, it took about 2000 ft. 
of specification 1 spruce to make one airplane. Now it takes 
only 400 ft., which saves 75 per cent in the number of cars 
required to ship it East, or 3000 cars a year.” 

Colonel Disque told how in taking “ the extreme measures” 
he had ruthlessly cut away a lot of red tape, had taken steps 
that encroached on the law, and had smashed all kinds of 
Army precedents. But it had to be done. 

The labor situation when he took charge was described as 
being “ very critical.” Today the workmen are satisfied and 
are working under better hours and conditions. He told of 
the organization of the Loyal Legion, and what a success it 
has been, 


Labor Unrest at End 


“ Our attempt has been to stabilize the labor situation,” he 
“ And today we are sending out all the spruce they can 
use, and more.” 

In answer to a question, Colonel Disque said that Oregon 
and Washington are furnishing virtually all the spruce for 
the airplanes of both the United States and its Allies, a very 
small proportion of the output coming from British Columbia, 


said. 


New England and the South. All these sources of supply put 
together were negligible, he said. He explained that the Allies 
take 60 per cent of the Northwest’s output, and the United 
States 40 per cent. 

Details of the arrangement made in establishing the basic 
eight-hour day, carrying with it prescribed working conditions 
and wage scales, were announced in a bulletin issued by 
Colonel Disque. More than 62,000 employes in the woods 
and mills, members of the Loyal Legion of Loggers and 
Lumbermen, are affected by the officially promulgated order, 
applicable to the War Department’s program for maximum 
production of lumber in Western Oregon and Washington to 
win the war. With the issuing of the bulletin announcement 
was made that the government’s bonus for rived spruce has 
been extended to June 30. The bulletin follows: 


Official Bulletin 


1.—The undersigned, having been authorized by unanimous vote of 
the representatives at a convention of the logging camp and lumber 
mill operators, and also by a convention of delegates representing 
62,000 members of the Loyal Legion of Loggers and Lumbermen, to 
determine what will be conducive to a maximum production of material 
necessary for our war program, hoth in airplane stock and ship mate 
rial, and to that end to determine certain questions regarding labor 
conditions in the logging and lumber industry of the states of Oregon 
and Washington west of the Cascade mountains, the following de- 
cisions are published and strict compliance of operators and employes 
is enjoined. 

2.—It is decided that the entire industry, logging camps and lumber 
mills, adopt the basic eight-hour day principle as of March 1, 1918, 
with the understanding that time and a half be paid for overtime 
— men are worked more than eight hours, except as hereinafter 
rovided. 
’ 3.—It is further decided that all employes shall work actually oD 
the job a full eight hours each of six days per week and that no camp 








918 


and 
zed, 


500 
of 
ash- 
re- 


re,” 

So 
was 
ents 
take 


oser 
10re 
ome 
een 


vere 
nts, 

by 
neet 
ere- 
t-up 


” he 
can 


gon 

for 
very 
abia, 

put 
lies 
ited 


yasle 
bions 
| by 
oods 

and 
rder, 
mum 
n to 
ment 

has 


te of 
mber 
nting 
n, to 
terial 
mate- 
labor 
regoD 
y de- 
loyes 


imber 
1918, 
rtime 
after 


ly on 
camp 














April 1, 1918 


or mill shall work a crew more than eight hours, producing its product, 
nor more than six days per week. This does not prohibit working two 
or three shifts per day of eight hours each. 

4.—The following schedule represents as near as can be determined 
the average of all wages in the industry. It must be realized that con- 
ditions of operation, location, etc., have for years made it necessary 
that there be a variation in this schedule for different camps: 


Blacksmith ........+.--. Optional High climber, per hour.. .80 

Blacksmith’s helper, per Hookon man, per hour... 5D 
DE gn bd the He4 Ro88 $.40 Hook tender, per hour... .90 

Brakeman, head, per hr.. .60 Knotters, per hour...... 45 

*Brakeman, second, per Loader, head long log, 
Rare 55 OP PE ia o:bns 6:4.64 6:00 75 

Bucker, per hour....... 55 Loader, head short log, 

Bucker, head, per hour.. .60 i re .65 

Bucker, winfall, per hour 55 Loader, second long and 

Bucker, wood, per hour. 45 short, per hour...... .55 

*Camp helper, per montl 90.00 Log, R. R. Man _ (con- 

Chaser, per hour........ 55 struction) per hour... 40 


AVIATION 291 






7.—Men marked by an asterisk (*) must be considered as daily em- 
ployes who are not entitled to extra pay for work in excess of eight 
hours, which is ordinarily and customarily performed to insure con- 
tinued operation of the plant. Their pay contemplates such service, and 
no extra pay will be allowed. 

8.—Men when engaged in necessary repairs, moving, construction, 
fighting fires or other emergency, working beyond the eight-hour day 
or on Sundays, as well as railroad crews when operating trains in con- 
——— with such service, will receive straight time for such extra 
work. 
9.—The following maximum pay of certain employes in sawmills 
— pe considered as the greatest to be paid, and in no way as a 
standard: 


Car loader’ (equivalent Laborer, per hour....... 45 
rate per M) per hour. $.50 Log deck, per hour...... 521 

Carriage man, per hour.. AT, Millwright, per hour.... 67% 

ORE ccib.csd class ease Optional Assistant millwright, per 

* Assistant cook, per ONE 04:00-0'0:40004 45 06,¢ 57% 
CN 24.6 sees weber 100.00 Offbearer, per hour..... .50 
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Chokerman, per hour... 55 Machinist ......ccsees- Optional 
NE ani lace 4-0 Sune te aa Optional Main line section men, 
*Cook, second, per month 100.00 per hour....-c.cecees .35 
Drum tender, per hour... 45 *Pump man, per hour... 45 
*Engineer, donkey, per Rigger, head, per hour... .65 
| RN Eee .60 Rigger, second, per hour. 5d 
*Engineer, duplex, per Rigger, third or helper, 
Se rr .60 DOr MOUP. «oc ccccsccs.s 55 
*Engineer, locomotive... .Optional Rigging slinger, per hour. 55 
Faller, head, per hour... .60 Cc. O. rigging man, per 
Faller, second, per hour.. 55 OE. 6606.65 40 bbed nada 5d 
Filer, head, per hour.... 65 Signal boy, per hour.... .40 
Filer, second, per hour. . .60 Skidroad man, per hour. 45 
‘Fireman, donkey, per hr 45 Sniper, per hour........ 50 
Fireman, locomotive, per Spool tender, per hour... , 45 
‘ hour ORE I as .40 *Superintendent ......Optional 
‘Foreman, OO ae 45 Swamper, per hour..... 45 
Foreman, section, per Unhook man, per hour... 55 
- rR ER 45 *Waiter and dishwasher, : 
»Foreman, truck, per hr.. 45 OOP MOMs 6 6 ct0 40009. 95.00 
Head handy man, per Wood splitter, per hour.. 45 
Ara ee 65 *Wood’s foreman........Optional 


5.—In order that employes may meet the conditions peculiar to their 
own camps they are authorized to increase the hourly wage in the case 
of any employe up to. but not exceeding, 10 cents per hour over the 
above schedule. This must not be understood as approving of a general 
horizontal increase because certain men and certain jobs will always 
be worth more than others. 


No Wage Reduction 

6.—There will be foynd a few exceptional cases where men have been 
receiving daily wages higher than authorized by this bulletin. Many 
operators have recommended it, such men as were employed, actually 
or in suspension, on February 25, may continue to receive such higher 
Pay upon approval of this office of lists to be submitted at once by 
employers of such men—it being the fundamental idea of this office 
that no man shall have his old 10-hour daily wages reduced as a result 
of the adoption of. the basic eight-hour day. 


Dogger, per hour........ .50 Oilers, per hour.......+-- 521% 
MUGROPTRAR. 6s obs 0. Go.0 0.0.01 Optional Filer (or equivalent rate 
Assistant edgerman, per per M) per hour...... .50 
ce. 6-0) meen dion. echcaciene 50 Planer feeder, per hour.. 52% 
*Engineer, chief.........Optional Planer trimmer, per hour. 50 
*Engineer, helper....... Optional Resawyer, per hour..... 6 
ae Optional Setter, per hour.......-- 55 
Paste, CAPCUIRE. 6.5.2 ccccisas Optional POUPMON 22. vcccsessuse Optional 
Filer, assistant, circular..Optional Trimmerman .......-++- Optional 
*Fireman, head, per hour AT Assistant trimmerman, per 
*Fireman, assistant, per BOUT 06.0.6 0:00300:9105,0' 50 
ERR FR re 45 *Waiter and dishwasher, 
CPOOOMGR, BU. 5.000 60s Optional per month... ...0..... 90.00 
Grader, per hour........ 55 a 


10.—Probably no mill pays all their employes the amounts stated, 
but certain men.in certain mills under their special conditions earn 
the scale as written and it is therefore established as a maximum scale 
for the designations stated. It must not be expected that this maxi- 
mum will be paid in all mills or in all positions. 

11.—There will be found a few exceptional cases where men have 
been receiving daily wages higher than authorized by this bulletin. 
Many operators having recommended it, such men as were employed, 
actually or in suspension, on February 26, may continue to receive 
such higher pay upon approval of this office of lists to be submitted 
at once by employers of such men, it being the fundamental idea of 
this office that no man shall have his old ten-hour daily wages reduc 
as a result of the adoption of the basic eight-hour day. 

12.—Men marked by the asterisk (*) must be considered as daily 
employes who are not entitled to extra pay for work in excess of eight 
hours, which is ordinarily and customarily performed to insure con- 
tinued operation of the plant. Their pay contemplates such service 
and no extra pay will be allowed. Also it must be understood that 
men operating machines must tune them up before or after the eight- 
hour day and such work is not overtime. 

13.—Men engaged in making repairs and construction work, team- 
sters. chauffeurs, transportation men, loaders, graders ané@ tallymen 
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a he 


when required for work necessary to the continued eight-hour produc 
tion of the product, shall receive straight time for such period worked 
in excess of cight hours. 
No Overtime W ork 

14 It is not the intention of this office to authorize any overtime 
work in general operation, and if production must be increased, addi 
tional sides or shifts must be established. 

15.—No employer will furnish, gratis, transportation to or from 
place of employment for an employe. This does not prohibit advanc 
ing the cost of a railroad or boat ticket, which amount shall be de 
ducted from the first pay due a man. 

16.—-Certified copies of the schedule in each camp and mill will be 
filed with this office as of the 30th of each month, not showing names 
of employes, but designations, alphabetically arranged as printed above 
with wages paid for that month. 


17 Ir is further decided that no employe except the 
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receive free board, and that a uniform charge of 37.25 shall be paid 
by all employes, except cooks, for their weekly board That cost shall 
include food and preparation as well as utensils and equipment, and 
wages of kitchen and dining room employes. 

18.—It is further decided that all employers who furnish housing 
accommodations for their men arrange at the earliest practicable dats 
to supply clean bedding, including beds, mattresses, pillows, blankets 
sheets and pillow slips to all men employed and that a charge of $1 
per week be made for the service, the charge to be at the rate of 25 
per day for each of the first four days of each week. The service shall 
include change of sheets and pillow slips weekly or oftener. Where 
the majority of the employes of any company agree this provision may 
be dispensed with. 

19.—Men employed in camps or mills at work which does not com 
within the designations printed above will be paid such pay as is 
mutually agreed upon between employer and employe. 

20.—it is recommended that wages be paid to employes every two 
weeks 

21.—This corrected bulletin is made necessary because of natural 
development of the problem. Every point has been carefully and con 
scientiously considered. Possibly other changes of minor importance 
may be necessary. It must be kept constantly in mind that this office 
is the neck of the funnel for all ideas, facts, information and condi 
tions and that every decision will be made after mature consideration. 

22.—It is requested that employers and employes co-operate to the 
limit in eliminating all technicalities and petty contentions. Trivial 
questions must be overlooked and serious ones submitted to this office 
for relief. ‘This office expects no reduction in production and a spirit 
of * pull together” to justify the action already taken. 

23.—The life of your nation and the safety of the world is largely 
dependent upon the future performances of the men interested in this 
bulletin and reduction of production by wilful neglect on the part of 
either employer or employes in any camp or mill in the lumber industry 
in the Pacific Northwest is no less treason than would be a strike or 
disobedience of orders among soldiers or sailors. Just claims of em 
ployers and employes will arise, but a fair and just means of solving 
them has been found and a square deal is guaranteed. In the future 
no one will be allowed to block the lumber requirements of our country. 


Loyal Legion Organized 
The pro-Hun propaganda and activities have been met and 
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offset by Colonel Disque through the formation early last 
December of an organization known as the Loyal Legion of 
Loggers and Lumbermen, which is, in reality, an industrial 
army and adjunet to the Spruce Division. This Legion now 
numbers over 62,000 members, employes and employers, in 
the spruce and fir camps of the Pacifie Northwest getting out 
lumber for the needs of the nation. The organization is 
bound together solely by a fervid spirit of patriotism that 
has been found fully sufficient as an indissoluble bond. There 
are no dues, nor, in the ordinary sense, any compulsory re- 
strictions or by-laws. The men are loyal Americans banded 
together for the proseeution of one of the most important 
industries of the war program, men who need no oath or 
other compulsion to do their utmost of patriotic endeavor. 
[Individually and collectively they realize that they are per- 
forming a service fully as important and worthy of as much 
honor as the men in the front line trenches. 

Almost immediately upon the formation of the Legion both 
the open and hidden enemies suffered complete defeat; sabo- 
tage and slacking have utterly disappeared except for an ocea- 
sional individual attempt to blow the cold embers of sedition 
into life again. When these sporadic attempts occur they are 
met with full and swift suppression. 

It is Colonel Disque who says how long the men shall work 
and how much they shall be paid; what the living conditions 
of the camp shall be, what the employers must provide and 
what the workers shall supply. There will be no more labor 
troubles in the lumber eamps of the Pacific Northwest where 
the Loyal Legion is in operation. 

In one instance, the men threatened an instant strike be- 
cause two men refused to join the Legion and trouble was 
averted only by the discharge of the two employes. 

The Government’s Demands 

The government now is demanding for airplane production 
11,000,000 ft. of spruce per month. It must be remembered 
that this is not the gross cut but represents only about 15 per 
cent of the log, the airplane specifications calling for only 
the highest and best part of the logs. Great as is this demand, 
it is said that the Northwest section easily can meet it for the 


next three years without any difficulty, and, if necessary, prob- 
ably could duplicate the supply. 

The ecommandeer order’ of the government which gives the 
Spruce Production Division of the United States Signal Corps 


authority to take spruce suitable for airplanes wherever 
located and by whoever owned adds interest to a survey of 
available spruce in Oregon and Washington which has just 
been made by the United States forest service as follows: 

“An inventory of the Sitka spruce stumpage of Washing- 
ton and Oregon, recently made by the forest service, indicates 
that there are about 11 billion feet of this timber within the 
spruce belt of these two states. This inventory was under- 
taken under the direction of District Forester Cecil for the 
use of the Spruce Production Division of the Signal Corps, 
that there might be available positive data as to the amount 
and distribution of all the possible airplane material.” 

Data of Public Record 

The data were secured largely from county records, but have 
been supplemented by many private eruises which were 
patriotieally furnished by the timberland owners for this pur- 
pose. The records so obtained have been presented on cards 

a single ecard for each seetion—upon which the estimated 
stand on each 40, the name of the owner, timber quality, ete., 
are entered. In this eard index from this large mass of de- 
tailed information is convenient for use. 

The summary of this detailed data shows the following 
amounts of spruce for each of the counties in the spruce belt: 
WASHINGTON 

Ft. B.M. 
Clallam county 
Jefferson county...... 
Grays Harbor county. 
Pacific county ewe é 
Wahkiakum county 
Whatcom, Skagit, Snohomish, King, Pearce 
ind Mason counties... 


775,000,000 
959,000,000 
161,000,000 


311,000,000 


Ft. B.M. 
,.287,800,000 
936,500,000 
900,000,000 
100,000,000 
682,000,000 
468,000,000 
—_————— 4,374,300,000 


—— 


Clatsop county. 
Tillamook county 
Lincoln county 
Lane county. . 
Douglas county.... 
Coos county. 


Total 10,949,300,000 
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The majority of this spruce is held in private ownership. 
In Oregon the amount of government stumpage is very small 
and the amount that is accessible is negligible. In Washing- 
ton there is about 600,000,000 ft. on the Quinault Indian 
reservation (in Grays Harbor county), and 950,000,000 ft. on 
the Olympic national forest (about equally divided between 
(lallam, Jefferson and Grays Harbor counties); of this only 
a very little is now near enough to transportation to be a 
factor in the spruce production campaign. 









Alaska Timber Averages Lower 


In Alaska there are between 15,000,000,000 and 18,000,000,- 
00 ft. of Sitka spruce, but less than a billion feet of this are 
thought to be of a quality to yield airplane stock. 

Because of the absence of county cruises, or for other rea- 
sons, the estimates for Tillamook and Douglas counties are 
not complete, but are based on private cruises for part of 
the territory only. They inelude, however, all the main bodies 
of spruce, or those which are known to be of good quality. 
There is some additional spruce not included in the table, 
which occurs in seattered stands or is of too poor quality to be 
worth considering for airplane purposes. 

The estimate for Lane and Lincoln counties had to be based 
on general knowledge of the forests of the region in the 
absence of many detailed cruises. 

The 11,000,000,000 ft. in Washington and Oregon have been 
classified as a matter of interest, as follows: 

Four billion feet are reasonably accessible at the present 
time or could be made accessible by short extensions of existing 
transportation routes. 

Two and one-half billion feet are in large bodies, so inac- 
cessible at present that extensive construction would be neces- 
sary to reach it. 

Three and one-half billion feet are either in scattered inae- 
cessible stands, or consist of rough, low grade timber. 




























Small Part Airplane Stock 





Though the gross amount of stumpage looks large, it must 
be remembered that not every tree will produce airplane 
lumber, and the best of them but a small percentage. The 
entire 4,000,000,000 ft. that are considered reasonably accessi- 
ble, therefore, could, under the most efficient manufacture, be 
expected to yield only two or three hundred million feet of 
acceptable airplane lumber. 

Port Orford cedar is now beitg used in airplane construe- 
tion, and Oregon is the source of supply for this timber. The 
available suply is limited to Coos and Curry counties. In 











The Model C.V 


Among the enemy airplanes which have more recently been 
captured on the Western front by the Royal Flying Corps and 
are now on exhibition in London, a two-seater fighter, the 
Model ©.V Albatros biplane, elicits considerable attention. 
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the former county the inventory of the privately owned timber 
shows 250,000,000 ft.; in Curry county there is probably as 
much more; and in the Siskiyou national forest, in government 
ownership, another 250,000,000 ft. of cedar. 

The requirement that the spruce used for airplane be cut 
with and not across the grain, not only reduces the propor- 
tion of a log that can be used, but also calls for the highest 
skill in sawing. To obviate some of this diffieulty, to reduce 


























REAR View FROM ABOVE OF THE ALBATROS C. V. 


Fig. 1. 






This machine, which is here described and illustrated after 
Flight, proves of particular interest as a specimen of modern 
German airplane construction, because it tends to show that 
some, and not the least well known, enemy airplane designers 
are displaying a growing sympathy toward the use of veneer 
in body construction. 

The German C-series airplanes are generally termed “ all- 
purpose ”’ machines, because they are used for reconnaissance, 
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wastage and to lessen the necessary transportation from the 
woods to the mills, rived or split spruce is being used to a 
considerable degree, since this allows of sorting and grading 
in the woods. The selection of clear, straight grained trees 
is, of course, most important, requiring good judgment and 
careful consideration. After the timber is felled and bucked 
to the desired lengths, logs are jacked out and the splitting 
started at the small end of the log. Seven or eight pound 
steel wedges are used, lined perpendicular down through the 
center of the log and placed about eight inches apart. After 
the steel wedges have eracked the log the entire distance across 
the end, wooden edges are driven for the completion of the 
operation. 









Albatros Biplane 


fire-control, fighting and tactical bombing. This tendency to 
use a machine for various functions is distinctly German, being 
at considerable variance from the Freneh leaning at specializa- 
tion. 

Aerodynamically, the Albatros to be dealt with in what fol-’ 
lows is, perhaps, chiefly interesting on account of the evident 
attempt on the part of the designer to provide as good a 
stream-line body as is possible, having regard to such external 
fitments as machine guns, ete., which naturally detract, to a 
certain extent, from the efficiency of the lines of a body of 
a modern two-seater, where the gunner frequently has to stand 
up, with the upper portion of his body projecting above the 
body covering. This effort at stream-lining is particularly 
noticeable in the nose of the machine, where the aluminum 
cowling over the engine is carried right across, leaving only 
the exhaust collector exposed. In front of the covering of the 
body proper is a cowl shaped as a truncated cone, which serves 
to enclose the nose and reduction gear of the engine, and to 
earry the lines of the body into those of the “ spinner ” around 
the boss of the air serew. The sides of the body, from a short 
distance behind this cowl to the tail, are flat, as is also the 
bottom, but the top of the fuselage is covered with a curved 
covering of three-ply. 

At the rear the body terminates in a horizontal knife edge, 
an easy flow being provided for the air by running the top 
covering of the body into the three-ply covering of the fin in 
a smooth curve. Similarly, the fixed tail plane, which is of 
a symmetrical section and very deep, has its top surface prac- 
tically in continuation of the top covering of the body, pre- 
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senting no great and abrupt changes in curvature. The total 
effect is one of the extremely smooth and easy-flowing curves, 
and the body resistance cannot be very great in proportion to 
the cross sectional area of the body. We have no figure of the 
actual resistance coefficient in the formula R = kAV’, but are 
inclined to imagine that the coefficient k has quite a low value. 

As regards the rest of the machine, the Albatros designer 
does not appear to have been so careful in cutting down re- 
sistance. For instance, the wings have the usual circular sec- 
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and certainly should be, made. But in its issue of April 4 
1914, Flight published particulars of an Albatros biplane 
which was brought over to England and flown there by Thelen, 
which had a body fundamentally similar to the one at presen} 
under diseussion, although differing from it in minor details 
At the time details were furnished of tests carried out on ap 
Albatros body of this type by the Deutsche Versuchsanstalt 
fiir Luftfahrt, according to which the factor of safety of the 
Albatros body was about 60, and the resistance to bending 25 























Fig. 2. 


Front ELEVATION 


tion stranded cables for taking lift and landing stresses, and 
no attempt appears to have been made at stream-lining these. 

Constructionally, the Albatross shows much that is of inter- 
est, chiefly in the construction of the body, but also in other 
respects. Fundamentally, the Albatros body construction is 
that employed in building light boats and hydroplanes. There 
is a light framework, consisting of four main rails at the cor- 
ners of the rectangular section body, two auxiliary rails some- 
where about halfway up on the sides, and bulkheads or trans- 
verse partitions of varying shape and thickness along the 
body at intervals. The whole is then, as in boat building, 
covered with a skin of ply-wood, in this case three-ply. Re- 
garded as a compromise, this form of body construction would 
appear to be quite good. Without entailing the time and ex- 
pense of the true monocoque body, it provides a reasonably 


"r 


x 30'0 





times greater than that of a diagonally wired body of the same 
outside dimensions, and having members of the size usually 
employed in structures of this type. The Versuchsanstalt also 
stated that the Albatros firm were justified in concluding that 
the bending resistance of the veneer type of body is greater 
than that of a cross-wired body of the same weight, although 
no actual figures were given showing how much greater. 
When looking into the detail construction of the Albatros 
body, the first thing that impresses one, apart from the absence 
of internal cross bracing, is the extensive use that has been 
made of ply-wood in the construction of the transverse bulk- 
heads or formers, which take the place of the struts and across 
members of the girder type of body. In Fig. 5 are shown the 
different bulkheads of the body, with dimensions, etc. The 
rail, halfway up the sides of the body, is placed parallel with 
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good stream-line form. As a manufacturing proposition, it is 
probably about equal to the girder type of body, while it has 
the advantage of not requiring any truing up in the erecting 
process, this following automatically when making the parts 
over jigs and formers. One advantage this form of body does 
appear to possess, although to a somewhat lesser extent than 
the true monocoque—shell splinters and rifle and machine-gun 
bullets are less likely to damage it seriously than is the case 
with the girder type. In the latter, should a longeron be shot 
through, nearly all the strength of the structure is gone, 
whereas this semi-monocoque structure would retain its 
strength even after damaging some of the longitudinal mem- 
bers. 

Finally, there is the question of strength for weight. We 
have no data relating to tests of such a structure carried out 
by our authorities, although possibly such tests may have been, 





the propeller shaft, thus serving as a datum line from which 
to make measurements of distances and angles. } 
In order to enable our readers to better form a conception 
of the Albatros construction, we have shown, in Fig. 5, half- 
sections of the more important and representative bulkheads. 
In the front portion of the body the bulkheads, which here 
have to take the weight of the engine, are about 1% in. thick, 
and are made up of a number of laminations of wood, which 
are, of course, so placed in relation to one another that the 
grains of adjacent layers run at angles to one another. It was 
further noticed that in making up these bulkheads whole sheets 
of the different woods were not always employed. On the 
contrary, many of the layers appear to have been shouldered 
or spliced, being made up of comparatively small pieces. | 
is possible that this has been done with a view to utilizmg 
pieces of wood that would otherwise have had to be scrapped. 











a ae 


19]g 


il 4, 
lane 
Sent 
ails, 
2 an 
stalt 


25 


me 
lly 
Iso 
at 





er. 


April 1, 1918 


Qn the other hand, it may have been done to increase the 
amount of crossing of the different grains. In any case, it 
would appear to serve both purposes, although one would ex- 
pect the time taken in manufacture to be somewhat increased 
by such careful fitting together of small pieces of wood. 

Fig. 7 shows the nose of the Albatros, and clearly indicates 
the method of supporting the engine. The first bulkhead, it 
will be seen, is solid, and is at right angles to the propeller 
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cabane struts at its lower and upper ends respectively. As 
the front engine support is clearly shown in the sketch, Fig. 7, 
it has not been included in Fig. 5. The bulkhead (No. 1, Fig. 
5) is merely a former, and does not help to support the engine 
bearers. These are of I section spruce, and have plywood 
flanges applied on top and bottom. The upper flange is con- 
tinued outwards to the middle longeron so as to form a shelf 
or bracket at the sides of the engine. 
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shaft. The second bulkhead (No. 2, Fig. 5) is lightened by 
piercing, as shown, and is also vertical, while the third engine 
support is formed by a solid bulkhead (No. 3, Fig. 5), which 
slopes back so as to support the front chassis struts and front 


A construction somewhat different from that of the engine 
supports is employed in the panel between the pilot’s and gun- 
ner’s cockpit. This consists (No. 4, Fig. 5) of a spruce frame- 
work faced each side with 3 mm. three-ply, the whole having 
a thickness of 26 mm. (about 1 in.). Behind the gunner’s cock- 
pit is a light partition built up as shown in 5, Fig. 5. Two 


f 


c 
Fic. 5 Hautr-Sections or SOME OF THE BULKHEADS 





296 AVIATION April 1, 1918 


light spruce struts run diagonally across from corner to corner 
of the body, crossing in the center of the fuselage, at which 
point they are reinforced by three-ply facings and triangular 
blocks glued into the corners. 

Their attachment to the upper and lower body longerons 
is of a similar construction, and will be clear from the dia 
gram. On their front faces these diagonal struts are provided 
with a 2 mm. flange to stiffen them against buckling. A canvas 
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Fic. 6. DIMENSIONS OF SECTIONS OF FIG. 5 


curtain is secured to the front of the partition, having 
pockets for maps, ete. 

From this point back to the point where the tail plane and 
vertical fin are attached, the formers of the body are in the 
nature of a very light framework of thin struts, a typical one 
being shown in 6, Fig. 5. The general construction and some 
of the dimensions of the various members will be clear from 
the illustration. 

One of the features in which the present Albatros differs 
from previous types is the construction and attachment of the 
tail plane and vertical fin. The latter is covered with three 
ply, and is made integral with the body, out of which it 
grows, so to speak. The construction is shown in Nos. 7 and 8, 
Fig. 5, and in the perspective sketch, Fig. 8. The tail skid is 
supported on one and sprung from the other of these two 
bulkheads, as illustrated in Fig. 9, the general and detail con 
struction of it being evident from the sketches. The tail plane 








Fic. 7. Forwarp Portion or tHe Bopy SHowing Exaint 
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is provided with hollow spars, which fit over cantilever beams 
integral with bulkheads, Nos. 7 and 8, Fig. 5, the details of 
which arrangement will be dealt with later. 
The Body Longerons 

The body longerons are of a somewhat complicated nature, 
varying as they do along their entire length, not only as re 
gards being tapered from front to rear, but also in the differ- 
ent form of spindling out employed at the various points, and 


in the method of reinforcing with other strips of wood, partly 
in order to increase their strength where required and partly 
to make their overall section conform to the various angles and 
curvatures of the outside three-ply covering of the body. 
From Fig. 10 a fairly good idea may be formed of the shape 
and dimensions of the longerons at various points. The lower 





Fig. 8. CONSTRUCTION OF THE VERTICAL FIN 


one (left hand) is originally of rectangular section, but is 
lightened from point to point by various forms of spindling 
and stop-chamfering. Thus at the point B (see key, diagram 
Fig. 10) the inner face of the bottom longeron is spindled out 
on its inner face with a curved eutter. At other points of this 
longeron, farther toward the stern, various sections are met 
with, as channel, solid reetangle, and L sections of various 
proportions. Between the horizontal stern post and the point 
at which the middle longeron meets the lower one, the latter 
is reinforced with a triangular section strip, so as to carr 
the three-ply covering into the sloping side. Similarly at the 
section A, Fig. 10, the longeron, which is here of solid ree- 
tangular section, is reinforced on the outer side with a curved 
strip, spindled out externally, and with a smaller strip on the 
lower face of the longeron, which at this point is subject to 
an inereased compressive load, owing to the overhung engine. 
[t also serves to afford attachment for the three-ply covering, 
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Fig. 9. THe Tam Skip ATTACHMENT 


which at this point changes from flat-sided to rounded sectiod, 
where the sides gradually merge into the truneated cone of 
aluminum, which forms the extreme nose of the body prope; 
i. €., at the point just behind the “spinner” on the air screw 
DOSS. 

The upper longeron, which is originally of rectangular see 
tion, is spindled out to channel and L sections at various pots, 
as shown in X, Y, Z, Fig. 10. So as to farm an attachment 
for the eurved top of the body, the top longerons have glued 
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to their upper face additional strips of triangular section, 
while at the point Y, Fig. 10, the section is left rectangular, so 
as to form a support for the gun ring. In addition to their 
function as strengthening members, these strips serve the 
further purpose of preventing the bulkheads from sliding 
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along the longerons, as they are cut off where a bulkhead 
oceurs, against the front and rear sides of which they abut. 
In some places, as, for instance, in the front of the body, 
where the covering is in form of an aluminum cowl over the 
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Fig. 11 shows, in side elevation and plan, the general ar- 
rangement of the body, and should, in conjunction with the 
various sections and key diagrams, explain fairly clearly the 
general lay-out of the body. It will be noticed that in plan the 
sides of the body are straight from the tail post forward to 
the pilot’s cockpit. For ease in manufacture, it is an advan- 
tage that the ribs of the tail plane should be at right angles 
to the spars, and in order to effect this it is necessary that the 
sides of the body should be parallel for the length of the tail 
plane. Since, however, to provide for this the longerons would 
have to be changed from a converging direction to a parallel 
one, which would necessitate a somewhat sharp bend in them 
at the point where the tail plane 
commences, and, as moreover, the 
depth of the tail plane is not the 
same as that of the body, except at 
the extreme rear, a different course 
has been followed. From the point 
where the tail begins, two extra 
longerons on each side have been 
built into the bulkheads of the 
body. These two short longerons 
have, in plan, a direction parallel to 
the line of flight, while the main 
longerons continue on their con- 
verging course. This arrangement 
is indicated in the plan view, Fig. 11, 
In side elevation, the short longer- 
ons, against which lie the inner ribs of the tail plane, have the 
same curvature as the tail plane. In this manner the lines of 
the rear part of the body are not spoiled, while an easy-flowing 
curve is provided for running the tail plane into the body. 

(To be continued) 
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engine, the strips are omitted and the cowl attached to turn- 
buttons, as shown in Fig. 12. At such points the bulkheads are 
prevented from sliding along the longerons by a long wood 
screw passing horizontally through the longeron into the bulk- 
head. p 

The middle longerons, which, as already pointed out pre- 
viously, are horizontal, i. e., parallel to the propeller shaft, 
are of smaller overall dimensions than are the four main 
ongerons. They are of rectangular section, lightened in places 
by stop-chamfering, as shown in a and b, Fig. 10. 
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1,256,670. To William R. Fearn, Camden, N. J. 
droaeroplane. 

1,256,812. To Joseph Mader, Minneapolis, Minn., assignor of one- 
third to Merritt Brandon, Minneapolis, Minn. Airplane. 

1,256,823. To Cornelius H. O’Rourke, Handford, Cal. Airplane. 

1,256,878. To Glenn H. Curtiss, Hammondsport, N. Y., assignor to 
The Curtiss Motor Co. Hydroaeroplane boat. 


Direct lifting hy- 


1,257,049. To Petro Tataryn, Chester, Pa. Winged parachute. 
1,257,124. To Alfred L. Romero, Oakland, Cal. Airplane. 
1,257,212. To Vincent P. Galle, Fremensburg, Pa. Flying machine. 





The Application of Di 


e-Castings in Aircraft 


By Charles Pack 


Chief Chemist and Metallurgist, Doehler Die Casting Company 


Die-Castings may be defined as metal castings made by 
forcing molten metal under pressure into a metallic or perma- 
nent mould. It can be seen from this definition that there 
are three vital factors essential to the suecess of a die-casting 
process, viz :— 

1. A metallic mould or die made of a material capable of 
withstanding the action of the molten metal and rapid tem- 


ALUMINUM Dire CASTINGS 


perature changes to which it is of necessity subjected during 
the casting operation. 

2. A machine or appliance suitable for delivering the 
molten metal into the die or mould under pressure sufficient 
to insure a casting of perfect contour. 

3. An alloy suitable for the process. : 

Die-castings being made in rigid moulds are cast close to 
given dimensions. A certain slight variation must, however, 
be allowed for, which will vary with the nature and physical 
properties of the alloy employed. For example, a tin-alloy 
die-casting can be produced and held within closer limitations 
than an aluminum alloy die-casting of similar shape and size. 
This, to a large extent, is due to the higher melting point and 
solidification shrinkage of the latter. 

From the foregoing it can be readily seen that the main 
function of a die-casting is to save on the machining cost of a 
given part. Where this is not desired or is not of importance, 
the die-casting process is generally of little or no advantage. 

The dies or moulds used in the die-casting process are 
machined from steel and to insure a die that will not erack 
or break up in service, the use of high grade special alloy steels 
are absolutely essential. The making of these dies required 
skilled mechanics of the finest type. The total cost of a die 
may vary from $150, for simple parts, to $1200 for some of 
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the larger and more complicated parts, some dies requiri 
three or four months continuous labor on the part of a highly 
skilled mechanic, for completion. It follows from this, that 
the die-casting process is only applicable where large quan. 
tities of castings are required. The minimum quantity de 
pends largely upon the amount of machining that can be saved 
on the particular part in question. The writer has found ip 
his experience that few parts could be considered practical 
die-casting propositions in less than 1000 lots. Where 10,00) 
or more eastings are required the die cost is readily absorbed 
and fades into insignificance. 

With the foregoing in view, the possible applications of the 
die-casting process to aircraft production ean be more clearly 
understood. Prior to the outbreak of the Great War, very 
few airplanes were produced in any considerable quantity in 
this eountry. Die-casting being essentially a quantity produe- 
tion process, it is not surprising that the use of this proces 
should have been very limited in the airplane industry, if in 
deed we had any such industry at that time. The beginning 
of the present war also marks the advent of the commercial 
aluminum die-casting. Prior to that time, all die-castings pr- 
duced were made from either zine, tin or lead base alloys 
Zine alloys, although comparatively strong, are subject to 
corrosion under atmospheric conditions, and their use in air 
plane construction would be a serious mistake. Tin alloys, 
although non-corrosive, have comparatively low _ tensile 
strength, and their use in airplanes were limited to motor 
bearings. This subject is diseussed more fully later. The high 
specific gravity and low tensile strength of lead alloys make 
their use in airplane construction almost prohibitive. Thus, 
we see at the present time with the airplane construction 
brought to a large quantity production and aluminum alloy 
die-casting developed to a high degree of efficiency, a new 
field of activity. There is absolutely no doubt that the die 
casting will be as big a factor in aircraft production as it 
has been, and is at the present time, in the other automotive 
industries. 

Heretofore, the use of die-eastings in airplanes was limited 
to motor bearings and accessories. By accessories are meant 
magnetos, carburetors, speed indicators, weather gauges, start- 
ing equipment, ete., since all airplane manufacturers pur 
chased these from standard producers of these articles. With 
the exception of the engine bearings, very few other parts in 
the airplane motor were die-cast since the quantities required 
were so small that it was found more economical to use other 
methods of production. At the present time, however, dies 
for some 30 airplane parts are in the process of construction 
or have been completed and many more are under considera- 
tion. 


Aero-engine Bearings 


The bearings used in an aero-engine must not be considered 
of secondary importance. The type of bearing used, the de 
sign of the bearing and the bearing alloy are matters that are 
well worth careful consideration if an efficient engine is to be 
produced. 

The average engineer when thinking of bearing metal imme 
diately says Babbitt. Babbitt metal is named after the i 
ventor Isaac Babbitt, and today covers a multitude of sins. 
Babbitt originally patented an alloy of copper, antimony and 
tin with the latter element in preponderance. At the present 
time there are babbitt metals containing no antimony, some 
containing more or less lead and proportions are varied to sult 
the particular manipulator. 

Although, the hardness of babbitt metal ean be varied to 
some extent the fact remains that any inerease in hardness 8 
invariably accompanied by decrease in elongation or what 8 
more commonly understood as brittleness. A soft babbitt 8 
more likely to “squeeze” or pound out under pressure, due 
to its low compressive strength, whereas a hard babbitt 8 
likely to erack or crumble under a pound. This is most par 
ticularly true of connecting rod bearings. To overcome t 
diffieulty the so-called babbitt lined bronze back bearing has 
been developed and is used almost entirely in aero-engine col 
struction. 
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The object of the bronze back bearing is to allow of the use 
of a thin liner of babbitt and combines the bearing qualities 
of a good babbitt metal with the compressive strength and 
rigidity of a good bronze. The design of the bronze back 
bearing, and the method of making it are of vital importance. 
The composition of the bronze, in the writer’s opinion, is of 
minor importance, but the composition of the babbitt and the 
ponding alloy is very important 

For the bronze back many alloys have been used, and some 
that have come to the writer’s attention are given below :— 


Copper Zine. Tin. Lead. Phosphorus. 
1 : SO > D 5 
2. ‘ S4 2 5 9 ~~ 
oy ; SY 10 a 1 
a, SO ° 10 10 
a: $2 3 15 


Number 1 is the 8. A. E. bronze specification. The y¥ ~iter 
has had the best all round results with No. 2 alloy, but as ‘ar 
as the actual efficiency of the bearing is concerned, either of 
the alloys given above will answer just as well. 

The method of joining the babbitt to the bronze shell is also 
important. Engineers have long recognized the fact that the 
mere dove-tailing of the babbitt into the bronze by means of 
undercuts in the bronze was not a dependable means of hold- 
ing the babbitt securely in place. The modern bronze back 
bearing is held to the bronze by means of a perfect soldered 
joint over the entire bearing area. Some engineers insist on 
having both the mechanical and soldered bond. ‘This in the 
writer's opinion is poor practice and only results in an ex- 
travagant waste of time, which at the present time should be 
avoided. 

When the babbitt liner is properly soldered to the bronze 
shell, the babbitt is securely held at every point along the 
entire bearing area. The babbitt will continue to be so held 
until the bearing reaches the temperature at which the solder 
melts. With the proper solder this temperature is 360 deg. F., 
which is higher than the running temperature of any motor at 
this point. Since the babbitt is held at every point by the 
solder, there is absolutely no strain put on the mechanical 
joint until the solder melts. If that condition should arise in 
an engine any mechanical lock formed by dove-tailing the 
babbitt would be practically useless, since the strength of the 
babbitt is very low, particularly at that temperature and the 
transverse strain applied to the mechanical bond (or babbitt 
bolt) caused by rotating of the shaft, would tend to shear 
the bond in short order. 

The foregoing is in strict aecord with actual practice since 
bronze back bearings are now being used in a certain type of 
210 hp. aero-engines where the only bond used is a good solder 
joint. In these engines there has been absolutely no trouble 
with the babbitt letting go. Mechanical bonds here, as well as 
in automobile engines, proved an absolute failure. 

In joining the babbitt to the bronze it is important that the 
proper method be used. The mere application of a soldering 
flux and solder to the bronze shell may result in the production 
of a bearing that, to all appearances, is perfect. It will be 
found, however, that the strength of such a bond is exceed- 
ingly low. The bronze shell should be carefully cleaned and 
surface scale removed. The surface oxide should then be dis- 
solved by the proper acids. The temperature and composition 
of solder bath should be guarded carefully. 

The writer has been asked on a number of occasions to 
advise on the means of determining whether a finished bearing 
has been soldered properly. The writer frankly admits that 
the only proper and reliable test that he has been able to find 
is to break the bearing to pieces and see if it is possible to peel 
the babbitt from the bronze. A test generally used is the 

ringing” test. A properly soldered bronze back bearing 
should, when held lightly in one hand and struck with a metal- 
lie rod, emit a clear ringing sound. Unfortunately this test is 
not absolutely convincing since the rule does not work con- 
versely. A bearing that does not ring clear undoubtedly is not 
soldered properly, and should be condemned, but on the other 
hand when a bearing does ring, it does not prove conclusively 
that the solder joint is perfect since the bearing will ring true 
even if only the outer edges are soldered. The onlv safe- 
guard is to carefully guard the various operations and break 
up some of the bearings at frequent intervals. 

The type of babbitt to be used deserves careful considera- 
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tion. There appears to be a difference of opinion amongst 
engineers as to the proper hardness of a babbitt liner. The 
writer has found, by close observation, experiment and co- 
operation with army aviators, that a thin liner of compara- 
tively soft babbitt makes the best bearing. Serious difficulties 
have resulted from the use of hard babbitt liners, due to crack- 
ing and erumbling of the liner under continuous pound caused 
by imperfect fitting of the bearing. The following formulas 
are most generally used for babbitt liners in airplane bearings, 
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and are given in order of the writer’s preference based on 
actual results that have come to his attention. 





Tin. Copper. Antimony. Nickel. 
1 0 5 aD ea 
-# bats] 5) 7.5 wa 
a mies sa ay 5 7 1 
ORE were 84 7 9 
MIP Prt reser 90 10 ui 





Flax for Airplanes 


The closing of the Russian ports and the growing demand 
for flax for aircraft fabric has prompted the British Govern- 
ment to create a Flax Production Department on the Board 
of Agriculture. The intention is, says Flight, to make efforts 
to get 10,000 acres of the crop sown in the coming Spring so 
as to insure an adequate supply for the year and to provide 
seed for next year’s requirements. Flax-growing was at one 
time extensively practiced in England, but with the general 
decay of agriculture which followed on the growth of indus- 
trialism, it became comparatively a defunct industry. York- 
shire, Lincolnshire, Somerset and Fife were the chief centers, 
and it is in these counties that flax-growing is to be principally 
revived. In the Yeovil district of Somerset and at Selby flax- 
growing is still practiced to some extent, and in these places 
the British Flax and Hemp Society and the University of 
Leeds have done much to encourage it. 

The terms that are being offered to farmers in suitable dis- 
triets seem to be such as ought to induce them to carry out 
the board’s desire without difficulty. The Government is to 
pay £810s. per ton for the total crop of seed and straw, and 
as a fair yield is from two to three tons per acre, and the 
seed for sowing is to be supplied free, there ought to be a very 
fair return to the farmer. Moreover, the latter is offered an 
additional inducement in the shape of a guaranteed minimum 
payment of £14 per acre for all land suitably managed, irre- 
spective of the return of flax. It has also been arranged that 
in case labor trouble should be a deterrent, the Flax Produe- 
tion Department will weed and harvest the flax at a level eost 
to the grower of £4 5s. per acre. 





The Bristol-Curtiss Scout Has Trial Flight 


The Bristol-Curtiss fighting scout biplane had a trial flight 
on March 13, at Curtiss Field, Buffalo, N. Y. According to 
press reports quantity production will be under way before 
the end of the present month. 


Efficiency 


Variation in 


Airscrews 


By M. A. S. Riach, A.F.Ae.S., Assoc.Inst.N.A. 


Difficulty is sometimes experienced, in working out the 
curves of performance for airplanes, in arriving at a suffi- 
ciently correct estimate of the power available at various flight 
speeds. 

This is mainly due to the difficulty in predicting a priori 
what changes in propulsive efficiency are to be expected over 
a fairly large range of flight speeds. Changes in engine revo- 
lutions, due to changes in translational velocity and density 
variation at various altitudes, which tend to further compli 
eate the problem, present at the outset conditions which are 
difficult to ealeulate except in particular cases, and anyone 
who is seeking for formula to cover most cases met with in 


where V represents the transitional veiocity through the fluid 
and § the slip or wake velocity requisite to produce an axial 
thrust. 

Since the above formula takes no account of the drag logges 
already mentioned, or of the race losses discussed in a previous 
article, we infer that actual efficiences met with in practice 
will be less than those which it gives. 

This being so, let us write as a first trial: 

k. V 
iy 


{4=——— where K < 
V+es 


Then, in order to apply this expression we must know how 


practice is likely to be discouraged by the seeming multiplicity Rag Mia eager : 
S changes with changes in V. This will be supplied by the 


following expression. 

The useful work done per second axially is: 

M.S.V., where M Mass/see.: of fluid through serewi, 
so that the requisite B.H.P. to produce such work can be 
written : 

M.S.V 
550.7, 
n being the propeller efficiency. 


Now M V 


H 


in lb., ft., see., units. 


+7 


T D? +o ); where D = diameter of serew 
in feet, 


and since 


we have 


kV 
1, 
t.k.D*.9. 
1100. 7, 


and 


, (k q) 





so that: H 
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Fig. 1 (k — 7) 


or, 


1100. H 
%.0.D°.V*.k uy 

which gives in a simple and concise form an approximate 
formula connecting the air screw efficiency 7 with the other 
quantities involved, namely, H, ¢, D, and V. The value of 
k may be taken as varying between about 0.8 and 0.85. A 
value of k = .82 is probably a fair estimate to make. It is 
seen from the formula that 7 is a maximum when it reaches 


of variables entering into the problem and which possess no 
apparent easily definable connection with each other. 

In dealing therefore with those cases most likely to be of 
use in practical work, mathematical exactness may have to be 
to some extent dispensed with, providing that expressions can 
be obtained which shall give results correct to a sufficient de- 
gree of approximation and at the same time be of a form 
sufficiently simple for ordinary use. 

In the first place it is as well to notice at the outset that 
theories, however mathematically perfect they may be, can 
never be more than approximations to the facts if the assump- 
tions upon which they have been built up are only near guesses 
at the truth, and it is indeed well to bear this in mind to avoid 
unnecessary labor in obtaining expressions which, analytically 
exact though they may be, still remain of the order of approxi- 
mations only when their initial premises are themselves but 
approximations. There is unfortunately a certain type of 
person who is never able to appreciate the value of work of 
this kind and, in consequence, is very apt to deride what he 
describes as “ theory” when any set of approximate solutions 
do not happen to agree with experiment. 

These considerations, which apply to most branches of engi- 
neering science, are equally pertinent to the problems under 
discussion in this article. 

There are two main variables which change the efficiency 
of an airserew at different velocities of translation—namely, 
the slip or wake velocity and the drag/lift ratios of the blade 
sections. 

The first is a necessary change considered from the point 
of view of the dynamies of fluid propulsion, whilst the second 
is incidental to the mechanism of propulsion employed. 

Neglecting for a moment this secondary cause of loss in 
efficiency, we can, using R. E. Froude’s expression for screw 
efficiency, write :— 
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Fig. 2 
the value of k, and 82 per cent efficiency is probably a limit 
seldom attained in practice. A typical graph of » against J, 
plotted from this expression, is given in Fig. 1. This formula, 
while very simple and easy to apply, possesses one weak point. 
For values of the flight speed which are less than the speed 
for which the airserew is designed, the results given by the 
formula are probably sufficiently accurate, but for values 
considerably in excess of the designed airscrew speed the 
efficiency of the airscrew falls very rapidly, although the for- 
mula given would make the efficiency progressively increase 
with increase of translational speed. 
This defect in the formula is important when dealing with 
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llers which have been designed for very low flight speeds, 
























propenc ; “iat ‘ cae TV 
as, for instance, in order to obtain improved climbing speed. eens anon 
In order, then, to take account of this fall-off in propeller 4 ra y+ x) nt te ¥) 
efficiency, it is necessary to introduce into the formula an i oS Ba 2 
fluid expression which shall more correctly measure the drag losses Pe: meek ee 
axi at translational speeds in the neighborhood of that at which 5 
anal there is no axial thrust. This is neeessary for the reason that, (T-+-). | V +3) 
l apart from such losses, no power is required to turn the pro- V = 
— peller when the axial thrust is zero. all! es GE 
ae ‘Since the translational speed for zero thrust will not differ | v +§) (1 L */ 
acne very greatly from the speed corresponding to the zero lift T 
angles of the useful portion of the blade, we can roughly 
estimate the value of this speed which will then give us. an- -  caitien 
other point on our efficiency curve indicating about where the | apnees 
very rapid fall-off in efficiency is likely to occur in any case. ee ~~ 
Let Fig. 2 represent the case of the screw advancing at = 
how some translational speed V. and giving zero axial thrust. p 
y the The angle of attack —«,* may then be regarded as being Ps 
approximately equal to the angle of the lift of the section, J 
say 8, so that we have: 
rew] ree E 
nh tan (9 — 8) = 30x,’ "| 
where X, may be regarded as being the “ equivalent thrust i 
radius” of the propeller and equal to 4.D, say, where 2 is 8 
approximately the same for different propellers. If we take J 
A=—, we get :— 
crew - V. 
tan (9. — B) nD 
from which we can at once find the value of V., for which 
the axial thrust is zero. 9, can be taken as the chord angle 
, “ Oo / 
of the blade at a radius equal to 4.D, or — feet, say. 
‘. V4LaocizyY 
The determination of V, will then give another point on 
the curve of efficiency, and thus will to some extent indicate Fic. 3 
how the form of the curve changes at speeds greater than 
that for which the propeller is designed. The efficiency curve ga et a is | 
will then become modified as in Fig. 3. ea 7 
The work done (per second) against the frictional forces (1 +5) ° ( I +575) 
may be very roughly expressed as: u (v é >) , so that now Whence it is seen that when S = 0, 4 = 9, since M and 
- : c a . . 2 7 may be considered as remaining constants. This shows, 
r the expression for efficiency becomes :— then, in a rough general way why the efficiency falls at zero 
, core slip due to the work required to be done in overcoming fric- 
o * Vide “ The Screw Propeller in Air.” tional losses.— Aeronautics. 
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An’ American Pioneer of Soaring Flight: John J. Montgomery 


Among the pioneers of aeronautics who contributed their 
share to the realization of power flight there is one name which 
has nearly fallen into oblivion, that of John J. 
Montgomery of Santa Clara College, Cal., whose investigations 
into the science of soaring flight and inherent stability deserve 
that his name be placed in the Annals of Aviation alongsid 
with Lilienthal, Pilcher, Chanute and Ferber 

Attention has just 


Protessor 


only straight flights or long curves to prevent them from kil. 


ing themselves. After being injured he planned to build y 


machine large enough to carry two men so that, though erip 
pled, he could go along to direct his pilot and make obserya. 


tions. 
In the first test from a balloon he wanted the pilot of the 
to cut loose at a small elevation as a test, but the pilot, 
probably with e&. 


riidel 





been called to Mont- 
gomery’s early work 
through an investiga- 
tion made by As- 
sistant Attorney 
General Huston 
Thompson and W. 
D. Eakin, who will 
defend the Govern- 
ment against the suit 
recently filed in the 
United States Court 
of Claims by the 
heirs of the late 
Montgomery. 
Montgomery's pa- 
tent, applied for in 
1905 and allowed in 
1906, about the time 
when the most im- 
portant of the 
Wright Brothers pa- 
tents were granted, 
claims the use of an 
airplane wing curved 
from front to rear 





perience in para. 
chutes that took 
time to open ont, 
made it understood 
that he was no smal] 
pond duck but 4 
high diver and ip. 
sisted on launehing 
from a thousand feet 
or more. The land. 
ing spot was pre 
seribed, a mile away. 
Upon his cutting 
loose he lost his 
directions and started 
away from the spot, 
but regained his 
bearing, brought his 
eraft around and, 
passing through twe 
or three clouds, pro- 
ceeded to the landing 
place. After hover- 
ing over it, he settled 
gently to the ground. 
He had flown eight 








with means _ for 
changing its eurva- 
ture, and also the 
parabolic form of eurve. It is alleged that all airplanes now 
used by the Government infringe his patent. 

The ease will probably involve the question whether the 
use of the small, adjustable, supplementary planes at the ends 
of the wings, known as ailerons, is the equivalent of the warp 
ing of the wings employed by Montgomery. A similar ques- 
tion formed the main issue in the litigation of the Wright 
Brothers against Curtiss and others. 

Montgomery’s first small model soaring machines were tested 
by dropping them from a cable “ stretched between two moun- 
tain tops.” These were so well designed that in whatever 
position dropped—head first, tail first or upside down—they 
righted themselves and sailed off upon an almost level course. 
They also responded to changes in wind direction without 
losing stability. 

Montgomery says in deseribing his experiments: 

“Then I constructed a large machine patterned after the 
first model, and with the assistance of three cowboy friends 
personally made a number of flights in the steep mountains 
near San Juan. In making these flights I simply took the air- 
plane and made a running jump.” 

That his assistants were cowboys may have some connection 
with the fact that the pilot sat on a saddle with his feet in 
stirrups, by which the machine was controlled. Thus he literal- 
ly “saddled the wind.” Cords ran from the stirrups to the 
outer, rear corners of the wings, and by bending them down 
ward controlled the course of the machine. 

On one oceasion a pilot pressed too hard upon one of the 
stirrups and his winged steed rolled over in the air, “ like one 
turn of a corkserew,” but contented itself with one roll and 
proceeded upon an even keel. This accidental but successful 
loop-the-loop was undoubtedly the first in the history of flight. 

At the conclusion of one of his gliding ights down th: 
mountain side Montgomery landed with one foot in a squirrel 
hole and so injured his leg that thereafter he was compelled 
to employ parachute jumpers to make descents from balloons. 
He states that he had sixteen applicants on his waiting list. 

Professor Montgomery complains in his writings that his 
men were so eager to outdo each other in making spiral loops 
and figure eights that, “after these antics,” he had to limit 
mechanically their control of the machine so as to permit 
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miles in twenty 
minutes. 

These soaring tests 
were made with a 45 lb. glider about the time that the Wrights 
were experimenting at Kitty Hawk, N. C. 

The accounts of Montgomery’s first flights, describing con- 
siderable stretches of perfectly horizontal flight, intimate that 
his machine employed to some extent the “ internal energy of 
the wind,” which was the subject of much of Langley’s re 
search. Similarly, by taking advantage of certain changes i 
direction and velocity of the wind, as the soaring birds do, the 
energy of their bodies serving momentarily as a kite string, 
Orville Wright, in 1911, long after the advent of the airplane, 
returned to Kitty Hawk, the scene of his early gliding and 
power flights down Kill Devil Hill, and there, without an engine, 
rose on a fifty-mile gale and stayed up for nearly ten minutes 

Montgomery’s experiments with curved wings were mueé 
retarded by his failure to copy in all features the wings of 
the gull, after which his wings were patterned. At first le 
could see no reason for curving the forward edge downward 
It has since become known that a curved wing exerts a lift 
even though it be tilted downward three or four degrees below 
the plane of the wind, making the angle of incidence neg 
tive. He finally suspected that nature was correct, however, 
in giving a sharp downward curve to the forward edge. He 
set a barn door in the position of an airplane wing in the 
wind and released thistle down in front of it. He found that 
the air changed its course before reaching the obstruction 
struck it at an upward angle. Then he reproduced faithfully 
the wing of a soaring bird and constructed his most suce 
gliders 

Following the same pattern he later produced wings having 
approximately the same ratio of length to chord, that is, @ 
aspect ratio of 1:1 in order to compromise between lifting 
power and structural strength. The longer and narrower 
wing of a given area, that is, the higher its aspect ratio, the 
greater is its efficiency, but considerations of strength make tt 
impracticable to extend them beyond certain limits. Thereil 
lies the explanation of the use of biplanes and even triplanes ® 
the great lifting machines. Montgomery’s machine was a © 
ealled tandem monoplane, the wings being placed behind, i 
stead of below, one another. 

The small relative efficiency of a wing of low aspect ratio 
accounts to some extent for the lack of success attained by the 
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airplane of Maxim, who spent a hundred thousand dollars 
upon it a few years before power flight was mastered by the 
Wrights. cpm 

Montgomery’s point of power application was of course 
identical with his center of gravity, since gravity was his 
power. The only other force acting upon his machine was the 
air resistance. Thus the only line of stress was between the 
center of pressure and the center of gravity, and his machine 
had somewhat the inherent stability of a parachute. 

Professor Montgomery’s experiments began in the early 
eighties. Like many others he first tried machines with flap- 
ping wings. The results were of course unsuccessful, because 
of the great energy loss and racking effect of reciprocating 
motion and the inconstant application of power. In the air- 
plane, by contrast, the pressure of each part is constantly in 
the same approximate direction and the changes in degree of 
pressure are gradual. Momentum, both in the rotation of the 
propeller and in the forward motion of the machine, is cumu- 
lative and is conserved instead of being broken up and set 
against itself as must occur in any reciprocating device. 

“But if Montgomery’s start was not based upon the most 
appropriate principle of physics, it was patterned after 
nature’s example in the i‘apping birds. He merely copied the 
wrong bird. When he changed his model to the soaring 
species, nature’s best energy conservers, he met with success. 

It is interesting to note, in view of man’s endeavors to pro- 
vide the airplane with inherent stability, that the soaring bird 
has in the bone of his head a sort of compound spirit level 
made of three liquid-filled tubes extending in the three dimen- 
sions, which is nature’s device for automatic or reflex control. 

While Montgomery’s machine was only a glider, its action in 
the air serves as a good basis for consideration of the seeming 
miracle that a propeller exerting a backward pressure of only 
four or five hundred pounds may keep in the air a machine 
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weighing a ton. The Wright Brothers based their calculations 
upon the action of similar wind coasters at Kitty Hawk. As- 
suming that the glide is of such efficiency as to coast down a 
ten te one slope at twenty miles per hour, it yields to gravity 
only at the rate of two miles per hour. An upward air current 
of only two miles per hour, a very gentle ascending breeze, 
would suffice to keep it up. The relatively small energy repre- 
sented by this imaginary upward wind is approximately the 
amount of energy demanded of the engine. In this connection 
it is interesting to note that the Wright Brothers made many 
flights with an engine developing only 14 hp. 

The glide is compelled by the inertia of the air over which 
it passes to follow a certain path more or less downwardly 
inclined, according to the glider’s efficiency. It simply coasts 
down a hill of air. Now, to hold a load on a hillside we know 
that a horse need not exert as many pounds against the collar 
as the weight of the load; it only exerts a component of grav- 
ity’s force, determined by the slope of the hill. So with an 
airplane; the engine for horizontal flight needs to exert only 
sufficient force to hold the machine on a hillside of air. 

In 1905 one of Montgomery’s jumpers, Maloney, was to 
give an exhibition for a military company, in which were many 
of his friends, to whom he had promised a sensational flight. 
In the rise from the ground one of the balloon’s guy ropes 
whipped around the glider’s framework and broke it. A warn- 
ing was shouted to Maloney, but he either did not hear it, or 
else preferred to take the risk rather than disappoint his 
friends. He proceeded to a great height and eut loose. The 
glider turned over and settled to the ground like a parachute. 
Maloneys’ body was but slightly scratched, and it is thought 
that he died of heart failure on the way down. 

Montgomery’s own death occurred in 1911 in an attempt 
to launch the glider from greased skids, when a sudden gust 
of wind dashed him to the ground. 
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Usge.—2. These castings shall 
small unlined bearings and 

MATERIAL,—3. The castings shall 

the following chemical composition : 


Aluminum 


3N17-——Specifications for 
Tubing 

GENERAL.—1. The general 
tions, 1G1, shall form, according to their 
applicability, a part of these specifica 
tions. 

MATERIAL.—2, The specific gravity of 
the aluminum alloy of this specification 
shall not be greater than 2.85. 

MANUFACTURE.—3. No scrap 
used in the manufacture of this tubing 
other than that produced in the manu 
facturer’s own plants and which is of 
the same composition as the materia! 
specified. 


specifica be used 
fol bushings 


10 to 1 
> to 
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Ti 
Zit 
Ire 
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Lead, I U.2 
shall be Copper Remainder 
The bronze 
lake or electrolytic 
A. S. B. specifi 
having a purity) 


MANUFACTURE. t. (a) 
shall be made from 
copper conforming to IL. 
cation 2N2 and pig tin 
WoRKMANSHIP AND FinisH.—4+. The of at least 99 per cent. 
tubing shall be straight, clean, smooth. (b) No scrap shall be used in the 
and free from all injurious defects both manufacture of these castings other than 
inside and outside. that produced in the manufacturer’s own 
PHYSICAL PROPERTIES plants and which is of the same compo- 
(a) sition the material specified. 


Tensile Test 


as 


Minimum yield point 
Pounds per Kilograms Elongation 
squar per square in 2 inches 
inch millimeter per cent 
$5,000 24.6 12 
25.000 17.6 20 


Minimum tensile strength 
Pounds per Kilograms 
square per square 
inch. millimeter 
55,000 86 


Temper | 
50,000 


Temper 2 


Cast 
from 
blow 
Any castings 
be 


FINISH.—). 
free 


spots, 


tul- WoRKMANSHIP AND 

to il must be homogeneous and 
shrinkage cracks, spongy 
holes, and foreign matter. 


Bend Test—(b) A section of the 
ing of a length approximately equal 
the outside diameter of the finished tube 
shall withstand being flattened into an 
oval of which the minor interior axis developing defects in machining must 
shall be not less than 4 for temper 2, replaced by the manufacturer. The full 
and 6 times for temper 1, the thickness weight of material in the original cast 
of the wall of the original tube. ing must be returned by the purchaser 

Hydrostatic Pressure Test.—(c) Each for each replacement. 
tube shall be subjected to a hydrostatic PHYSICAL PROPERTIES AND ‘TESTS. 6. 
pressure which will develop a_ tensile Bronze castings for bearings shall have 
stress of 7.000 pounds per square inch the following physical properties: 

(4.92 kg./mm.?) in the tube, but in no 
ease shall a test pressure of more than 
1,000 pounds per square inch (0.708 
kg./mm,*) he required. Each tube must 
withstand this test without cracks, flaws. 
leaks, or other defects. such as bulging.¢ 

SELECTION OF TEST SPECIMENS.—6. Each 
bar shall be subjected to a hydrostatic 
test, A tensile and a bend test specimen 
shall be taken from each 100 feet of tub- 
ing or lot of less than 100 feet. 

DIMENSIONS AND TOLERANCES.—7. (@ 
The following tolerances shall be allowed 

aluminum alloy tubing. 
Outside diameter.—(b) For tubes 
than 2 inches in outside diameter, +0.003 
inch: for tubes from 2 to 83 inches in 
diameter, +0.005 inch. 

Wall Thickness.—(c) The wall thick 
ness of the tube shall be not less than the 
specified gauge and shall not be exceeded 
by more than 0.004 inch for tubes 
than 0.008 inch in wall thickness. nor by 
more than 5 per cent for thicker tubes 

Variation.—(d) The variation in thick 
ness, due to eccentricity of the bore may 
not exceed 10 per cent of the specified 
wall thickness. "? 

Length—(e) When tubing is ordered 
in definite lengths. no length furnished 
shall be less than that specified. 


ys 


Kilograms 
per square 
inch millimeter. 
35,000 24.6 
19,000 13.3 

9 per cent. 


Pounds per 
square 


Minimum tensile strengtl 


Minimum yield point. 
Minimum elongation in 2 inches 
SPECIMENS.—7. (@) 
be cast to size either 
the size of the same 
separate block 
with the 
(3.18 


of 


SELECTION OF TEST 
The test bars shall 
from the casting, if 
will permit. or from a 
The test bar shall be connected 
casting or block by a 0.125-inch 
mm.) gauge running the entire length 
the test bar. 

(b) The test bar shall be of 
form that it can be machined to the 
. A. S. B. standard test bar. Its total 
length shall be not less than 6 inches 
(152 mm.) The diameter of the reduced 
section shall be approximately 0.57 inch 
over a length of 2.25 inches. 

(c) At least two test bars shall be cast 
from each heat. Test bars and castings 
shall have the heat number or 
stamped upon them 

(d@) One test shall be 
each heat, but in « of a flaw in 
test bar or a break outside of the 
middle third of the gauge length, further 
may be made on extra test pieces, 
ius provided for in the foregoing para 
eraph, 


on 
such a 


less 


less 


cast 
made to repre- 
sent ase 


the 


Tests 


a The pressure to be applied shall be calculated fron 
the formula 


All 
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DIMENSIONS AND TOLERANCES.—S. 
must be true pattern ; 

inust be correctly placed. Surfaces which 
are to be machined shall admit of finish 
ing to the required dimensions without 
leaving any trace of the original surface. 


castings to 


P= 7,000T 
RP 
Where P= the hydrostatic pressure in pounds per 
square inch. 
= the thickness of the tube wall in inches 
R = the internal radius of the tube. 

3N19—Specifications for Bronze Castinas 

for Bearings 
GENERAL.—1. The general specifica 
tions, 1G1, shall form, according to their 


3N22—Specifications for Free Cutting or 
Screw Machine Brass Bars 
The 


3(4 


GENERAL. 1. general specifica- 


have 


tious, 1G1, shall form, according to their 
applicability, a part of these specific. 
LIOLS, 

Use.—2. This material is to be 
for screw machine work; it is not suit. 
able for structural parts of airplang 
and is intended only for use in machine 
parts not subject to considerable stress 

MArERIAL.—38. The bars shall have the 
following chemical composition : 


used 


Per cent. 
60.0 to 63.0 
2.25 to 3195 

10 


Coppet 

Lead ° . 

lron, not more than. ibe 
Other impurities, not more than.. 


Zine 


25 


Remainder, 


MaNnvuracrure.——. The brass shall be 
made from lake or electrolytic copper 
conforming to I. A, S. B.. specification 
2N2 and spelter of “C” or “D” grade 
conforming te I. A. S. B. specification 
“N83. No serap shall be used in the manv- 
facture of these bars other than that pro 
duced in the manufacturer’s own plants 
und which is of the same composition 
us the material specified. 

WORKMANSHIP AND FINISH. —5. 
shall be sound, straight, free from 
laps, cracks, twists. Seams, and 
ends, and are to have a_ work. 
finish, 

PROPERTIES AND ‘TESTS. —6. 
have the following phy- 
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PHYSICAL 
The bars shall 
sical properties : 

Tensile Test.—(a) 


Minimum tensile strength 
Pounds per Kilograms 
square per square 
inch. millimeter. 

Bars less than | inch in diameter. 55,000 38.6 
Bars from 1 to 2 inches in diam- 
oe ; « @asas nde kan 35.1 
Bars over 2 inches in diameter... 45,000 31.6 


Bend Test.—(b) The bars shall with- 
stand being bent cold through an angle 
of 120 degrees to a radius equal to the 
diameter of the rod without cracking. 
The bend test bar shall be full size up 
to 2 diameter of 1.50 inches. Test bars 
of rods of larger diameter may be ma 
chined to a diameter of not less than 1 
inch, 

SELECTION OF Test SPECIMENS.—7. The 
bars shall be grouped into lots of not 
more than 500 pounds if of one-half ineh 
in diameter, or into lots of 50 
pieces if larger. A _ tensile-test specimen 
and a bend-test specimen shall be cut 
from one bar of each lot. 

DIMENSIONS AND TOLERANCES.—8S. Bars 
shall not vary in diameter more than the 
following amounts: 


or less 


Inch. 
+ 0.0015 


. 0030 
00580 


For bars up to and including 0.375 inch in 


ing 1 inch in diameter.......... 
For bars over 1 inch in diameter + 
PACKING, AND SHIPPING.—%. 
(a) Bars when ordered to any length 
shall be furnished in stock lengths ut 
less specifically required that lengths be 
exact, 
(Db) 
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shall b 


Stock lengths will 
When ordered in 12-foot lengths, no length 
tan 8 feet. 
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than 6 feet. 
ordered in 8-foot lengths, no length 
than 6 feet. 

ordered in 6-foot lengths, no length 
than 4 feet. 


less 
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less 
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less 
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less 


10-foot lengths, no length 


(c) When ordered to the lengths give? 
above, the weight of lengths less thal 
length ordered shall not exceed 40 pe 
cent of any one shipment. 
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Commercial Aviation Possibilities in China—By Allen J. 
Daniels.—China to a great. number of people conveys the idea 
of a large cultivated country, peopled by millions of half- 
savages. As a matter of fact, the country in reality is as 
different as possibly can be from such a state. The land is 
cultivated on every inch of fertile soil, the people are solid, 
industrious and far ahead of a great number of so-called 
civilized countries. 

One of the greatest drawbacks to China’s progress at the 
present time is the lack of means of communication. By far 
the greater portion of China’s internal commercial traffic is 
carried on by water. Railways are only in their infancy: 
they are slow and very unreliable. On the so-called long- 
distance journeys there is usually only one train up and down 
per day, and it takes one, on an average, three times as long 
to accomplish a distance as it would on a European line. 

It is really only quite recently that a postal system has 
been inaugurated, but the people have been very quick in 
learning its uses, and have taken up its advantages with en- 
thusiasm, as will be seen from the fact that the receipts for 
the last financial year exceeded the expenditure by nearly 
two million dollars. The Chinese have taken very kindly to 
the “ Express” post, and a great amount of mail is carried 
“ Express ” now, and the volume is increasing daily. 

It is safe to say that the Chinese would welcome any 
means that would accelerate the mails to the utmost. Of 
course, as the railways increase in number and efficiency, the 
mails will be greatly accelerated, but should a system of mail- 
carrying by air be introduced, it would take but a very little 
time to make it a good paying enterprise. 

For the purpose of mail-carrying, the waterplane would 
be a far more useful machine than the land plane, at least for 
the next few years, as there are very few places of importance 
that are not close to some waterway. And it is safe to say 
that a good-sized waterplane would find little difficulty in 
rising from or landing on any of the rivers of this country. 

With regard to the fuel supplies, this would present no 
difficulties whatever, as there are already two large oil com- 
panies in China with a network of agencies and sub-agencies 
over most of the country. These companies are spreading 
rapidly, and, in a very short while, will embrace the whole of 
China. 

The Chinese themselves could easily be trained as mechanics, 
and, if necessary, as pilots. They have proved themselves to 
be very apt motor-ear drivers with little or no nerve. There 
are hundreds of motors and steamboats in China run by 
Chinese engineers entirely, and I feel confident that with spe- 
cial training the Chinese would become expert airplane me- 
chanies. 

China is taking an interest in aviation from a military point 
of view. and there are one or two machines and pilots capable 
of flying, as will be seen from the fact that the Military 
Governor of the Province of Hunan, who is at the time of 
writing trying to quell a rebellion in his Province, has asked 
the Central Government to help him by sending a couple of 
airplanes. 

Aeronautics (London), Feb. 27, 1918 


_ The Air Force Estimates—On Feb. 21, for the first time 
in English history, the House of Commons considered the 
Air Foree Estimates, which were introduced by Major Baird, 
Under-Secretary of State to the Air Ministry. Major Baird 
outlined the composition of the Air Council and the re- 
spective functions of its members as follows: 

The chief of the Air Staff is charged with advising His 
Majesty’s Government as to the conduct of air operations in 
all questions of air policy affecting the seeurity of the Empire, 
including home defence. He is further charged with liaison 
with the Allies, with the Admiralty, and with the Army 
Council as regards policy, operations, and intelligence. Un- 
der his department falls the subject of policy as to air organi- 
zations and establishments. The principles of training are 
laid down by him. Schemes of development of the air force 
are also settled by him. Guidance as to the specifications 
of aircraft, engines, armament, ammunition, and other equip- 
a Strategie and tactical dispositions of air stations, and 
general schemes for works and aerodromes—that covers, 
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briefly, the sphere assigned to the Chief of the Air Staff. 

The Master General of Personnel corresponds generally to 
the Adjutant General on the Army Council. He is charged 
with the duties of raising the personnel of the air force, 
with its maintenance, both in officers and men, with the se- 
lection of candidates for commissions and with the posting 
of officers and men to the units to which they belong. 

Discipline and all legal questions connected therewith fall 
within his sphere, as well as the arrangements for the medical 
and sanitary services. 

The Controller-Genera] of Equipment combines the fune- 
tions of the Master-General of the Ordnance and the Quarter- 
master-General on the Army Council. He is charged with 
the supervision of the provision of aircraft, engines, arma- 
ment, ammunition, and other equipment in accordance with 
the schemes and guidance as to the specifications of the de- 
partment of the Chief of the Air Staff, and the arrangements 
with the Director-General of Aireraft Production for the 
production of these stores, and for experiment and research 
to improve the designs and supply of all such equipment. 

The Director of Lands is charged with taking over, whether 
by agreement or under the Defence of the Realm powers, 
all land required by the Ministry, and the management and 
maintenance from an estate point of view, and subject to 
the requirements of the air service, of all lands taken over, 
exclusive of any constructional work. All constructional 
work falls within the province of the Administrator of Works 
and Buildings. I may say that we have taken over en bloc 
the works and lands held by the Army Council and the Ad- 
miralty respectively in connection with the Royal Flying 
Corps and the Royal Naval Air Service. 

The duties of the Parliamentary Under-Secretary of the 
State combine, mutatis mutandis, the functions of the Par- 
liamentary Under-Secretary of State for War and the Finan- 
cial Secretary to the War Office. 

The duties of the Secretary to the Air Council comprise 
the general control and cooperation of Air Ministry procedure 
and of the conduct of official business in the Air Ministry. 


Aeronautics (London), March 6, 1918 


Standardization of Aero-Engines—An interesting sidelight 
was shed on the British aero-engine situation in a speech 
made by Mr. Pemberton Billings on Feb. 27 in the House of 
Commons. Mr. Billings said: At the present time we are 
carrying spare parts to the extent in London alone, I think, 
of something like £15,000,000 value for airplane engines. I 
have heard of a sum almost equalling that 1 do not say being 
wasted but lying dormant in other parts of the country, so 
that spare parts may be ready for all these engines to which 
| propose to refer. 

[ may say that our enemies, the Germans, have succeeded 
in redueing their standard engines to approximately 7 per 
cent. They employ 160-hp. 6-cylinder Mereédés and 260-hp. 
6-eylinder and 240-hp. 8-clinder Mercédés; 130-hp. 6-cylinder 
and 240-hp. Benz; 250-hp. 8-cylinder Maybach; 100-120-hp. 
9-ceylinder rotary Monosoupape Oberursel, and 160-hp. 
Austro-Daimler. With one or two exceptions, this is prac- 
tically the whole output of enemy airplane engines. Seeing 
that our enemy has efficient engines, seeing that we who have 
aecess both to the assistance of America, Italy, and France, 
three of the greatest engineering countries in the world— 
America for production and France and Italy for high effi- 
cieney—we vet find ourselves at the end of three and a half 
years of war without one engine that we can really rely on. 

Despite the protestations of certain honorable members, 
or the protestations of the representatives of the Air Ministry 
in this House, that I am utterly wrong as to the forty-four 
types which were standardized, or forty-four engines which 
were carrying spare parts, I find on referring to my old 
service notes, and to information at my disposal today, that 
at least sixty-one engines have been standardized, and that 
is anything but a complete list, I find that 90-hp., 110-hp. 
and 130-hp. Clerget, 100-hp. and 120-hp. Monosoupape- 
Gnéme, and 80-hp., 110-hp. and 130-hp. Le Rhéne, three dis- 
tinet types of engines, have been in the recent past standard- 
ized engines of both the Royal Flying Corps and the Royal 
Naval Air Service, the spare parts blocking up the stores of 
the Royal Flying Corps and the Royal Naval Air Service. If 
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an engineer were asked to give a report he would tell you that 
there is nothing between the Clerget and the Le Rhone, either 
the 80-hp. or the 110-hp. or the 130-hp. So far as the Naval 
Air Service is concerned, they have got the 100-hp. Mono- 
soupape-Gnome, There is the 80-hp. ordinary Gnome. I do 
not know whether it is established or whether it has been 
wiped out. 

There is the 250-hp. Sunbeam 12-cylinder, and the 360-hp. 
Sunbeam 18-cylinder, and the 275-hp. 12-cylinder and 8-cyl- 
inder. Here we have four different types of engines and four 
different complete sets of spare parts to be attached to every 
squadron. We come to the Eagle Rolls Mark III. 12-ceylinder, 
and the Faleon Rolls 12-cylinder and the 175-hp. 6-eylinder, 
and we come to the Green 80-hp., 160-hp., and 360-hp., all 
involving sets of complete spare parts. We come to the 
Renault-Mereédés, the Lorraine-Dietrich, and the Beardmore- 
Daimler 120-hp. and 160-hp., and the Smith 140-hp. W: 
come to the Curtiss, and this country, | may almost say, is 
littered with Curtisses. 

Now is the time for the Air Minister to adopt a firm atti- 
tude on this question. He should say that out of these sixty- 
three tvpes of engines there should be one on which we ean 
rely for training, one or two for fighters, and two, three or 
four for bombers, and that we will put our faith in those, 
and he should cancel all the contracts of all those people, 
who are simply wasting priceless materials and workmanship 
making engines that will never be employed. He should also 
eaneel the vast orders for spare parts and concentrate on 
about six types of engines and devote all our energies to 
making those engines as perfect as possible. We come to 
the Hispano-Suiza 150-hp., 150-hp. geared, 200-hp., 200-hp. 
geared, 200-hp. Poussé, 200 hp. Surcompressé, Peugeot, 
Brasier, Wolseley. We come then to the Wolseley-Adder and 
Viper. two more types, and we have the Arrol-Johnston 
120-hp. and 150-hp. and the Galloway 160-hp.—another lot 
of engines with none of them interchangeable in any way. 
We come to what has been the cause of half the tragedy of 
our experiments, the R. A. F. 90-hp. 8-cylinder, 100-hp. 8-cyl- 
inder, 130-hp. 12-cylinder. We have the Renault 70-hp. and 
80-hp. 

Then there is the A. R. 1, a very excellent engine, I be- 
lieve, the result of designs in the Admiralty. There is then 
the B. R. 2 and the A. B. C. 45-hp, 2-eylinder and 160-hp. 
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7-eylinder, and the Fiat engine, standardized by the author. 
ties, and the Salmson 90-hp., 160-hp., and 200 hp. The 
honorable gentleman (the Under-Secretary for Air) laugh 
at that, but I ask him at what date these engines were finally 
deleted from stock, and whether any firms, and how recently 
have been engaged in making spare parts. He might als 
inform us of what he knows of the latest type of this king 
and whether it 1s not the finest engine which the Allies have 
at their disposal today. We also have the Anzani 60-hp. and 
160-hp. and the Sturtevant 120-hp. 


Flying (London), March 6, 1918 


The New Giant Airplanes.—Allied aeronautieg] 
cireles have for some time been aware of the existence of g 
new German “giant” airplane, veiled references to which 
have recently appeared in the German press. 

[t appears that most of these machines are very big biplane 
equipped with four engines. The engines are placed betwee 
the wings much in the way that the engines of the Gotha 
biplanes are placed, but tandem fashion, so that one engine 
on each side drives a pusher air-serew behind the wings a3 
in the Gotha, and the other engine on each side is placed 
immediately in front of it and drives a tractor air-screw. 

Less is known, at any rate outside the Intelligence Depart. 
ment, concerning the six-engined [iesenflugzeug, but it is 
assumed that it is probably a large triplane similar to the 
Caproni, probably with two with a central body 
between them, in which case the central body would probably 
carry an engine at each end—one driving a tractor serew and 
one a pusher—the other engines being disposed in pairs on 
the wings outside the twin fuselages. There are, however, 
several other ways in which these engines could be placed 
on a giant airplane, and as the siv-engined type must be at 
present purely experimental even in Germany, it seems im- 
probable that any particular engine arrangements have yet 
been standardized. 

The chief reason for the existence of these giant ma- 
ehines is that they may earry enormous bombs which, ae 
eording to German estimates, are to abolish whole sections 
of a eity in one swoop. That is to say, instead of carrying 
two or three bombs of 200 Ib. apiece they will probably earry 
two or three bombs of 1000 Ib. apiece, or possibly one 
enormous bomb of even greater weight. 


German 
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The American Aircraft Situation 


American production of combat planes has been slow in 
gaining momentum, but during July we will be able to keep 
pace with the Army’s actual participation in the fighting. In 
the meantime machines will go forward in gradually increasing 
numbers. Deliveries of single-seater fighters, pursuit and artil- 
lery control machines, orders for which were placed abroad, 
are now beginning to be made to General Pershing. The pro- 
duction of training planes is keeping pace with the present 
requirements. Within thirty days production will reach a 
point which will necessitate the storing of some of these ma 
chines as a reserve. These are the salient facts vouched for 
by one of the highest officials of the Air Service during an 
interview given a representative of AVIATION AND AERONAU- 
TICAL ENGINEERING on March 25. 

At a joint meeting on March 30, the War Council and the 
Senate Committee on Military Affairs diseussed at length the 
military situation on the western front in France, and all 
phases of ordnance progress and preparation and the aircraft 
situation. 

The exact condition in regard to the aviation program 
and the present state of progress was disclosed. The informa- 
tion laid before the Senate Committee confirms the outline of 
the situation given above. It was definitely shown that there 
is no ground whatever for statements which have been made 
by persons summoned before the Senate Committee that not 
more than thirty-seven all-American fighting machines will 
be delivered to General Pershing by July 1. On the contrary, 
unless the bottom drops out of the entire organization, and the 
great plants which are turning out motors and beginning to 
turn out planes other than those of the training type, which 
already are being delivered in large quantities, and have been 
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for many weeks past, General Pershing will have by mi¢- 
summer all the American planes he ean use on the front. 

A report said to have been made to the President by Gutzon 
Borglum on the aireraft situation was printed in part in the 
New York World of March 22. It must be remembered that 
these statements apply to the situation as it was supposed to 
exist early in January. Investigation indicates that the printed 
report is full of inaccuracies and exaggerations; that it 3 
highly overwrought. The truth lies between exaggerations 
both sides of the question. It will be found nearer the side of 
optimism than of pessimism. The heads of the Air Serviee, 
it is said, will welcome publication of the facts developed by 
the investigation being made by Snowden Marshall, E. & 
Wells and Gavin MeNab at the instance of the President. 

The program is far from having collapsed. It is a 
that the publie has been misled as to probable aeccomplishmet! 
by ill-informed publicity, a great deal of which, it should be 
noted, emanated from official sources. It is also officially a¢ 
mitted that mistakes of omission and commission have 
made, as well as misealeulation of the difficulties to be over 
come. 

The original General Staff program upon which the $640; 
000,000 appropriation of last July was based did call for 
22,000 Army machines of all types during 1918. But the & 
correct impression seems to have gotten out that these wer 
all to be “ fighting” planes. Another inaccuracy pointed ou 
is that the revised schedule is said to call for 11,000 combal 
planes by the end of November. As a matter of fact, the ory 
inal schedule called for that number of machines of all typ 
by the time mentioned. Revised estimate of February provi 
for from 2100 to 2200 combat planes by July. 
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One of the Borglum statements is that contracts for 7500 
training planes have been let, and that after seven months we 
have 1444 on hand, of which 40 per cent are either worn out 


or useless. ‘The official tables now show more than two and 
a half times this number. He also asserts that production of 
training machines does not exceed 11 per day. The official 
tables show a production of about 50 per day. 

More than 200 Liberty engines will be ready for foreign 
shipment by the end of April, and more than 2000 by the end 
of July, according to revised schedules. By the end of No- 
vember 11,000 are expected to be on hand. When maximum 
capacity is reached, a daily production of 150 engines is ex- 

eted. This statement is, of course, indefinite, but it is based 
on far better information than was available when the first 
eontracts were let for a practically untried engine. 

Comment on the conditions which are said to exist in the 
airplane factories would serve no good purpose at this time. 
Conditions are under investigation by an unprejudiced com- 
mission of practical men, and the facts will doubtless be made 
public at the proper time. As to the countless changes in de- 
sign which are complained of in the Borglum report and in 
the Providence Journal’s investigation, the facts are about 
correct; but the conclusions drawn from them are not. Nor 
have the changes originated within the organizations of the 
aireraft manufacturers. They have been dictated by the con- 
stant evolution of machines at the front, and by changes in 
detail to adopt parts and fittings to quantity production and 
a desire for the utmost perfection and efficiency. The result 
of this policy, over-standardization and reliance on machine 
production, is exactly what aircraft engineers predicted at the 
start. 

It should be recorded here that the personalities directed 
against Colonel Deeds and General Squier by Mr. Borglum are 
considered ridiculous, and are given no credence by the Secre- 
tary of War, or by any others who know these officers. 

The statement has recently been made that America has 
never intended and does not now plan to build single-seater 
fighters, because of constant changes in type and our great 
distance from the front. In fact, the trend has drifted away 
from the single-seaters to the more powerful squadron fighters. 
The work of constructing the small fighters and pursuit ma- 
chines has, therefore, been left to France and England, upon 
General Pershing’s recommendation. How this statement is 
to be reconciled with the published fact that large orders were 
in January placed with Curtiss for the Bristol single-seater 
fighter is one of many mysterious conflicts in information. 
Reports lately indicate that the single-seater will continue to 
play an increasingly important part in the air fighting. 

Various rumors have been current as to the performance 
of the American built De Haviland machine fitted with the 
Liberty engine. These were to the effect that the speed of 
this machine was as low as 90 and as high as 138 m.p.h. The 
representative of AvIATION was shown the tabulated perform- 
ance records of all types of foreign machines, and ean state 
that the speed the American De Haviland is officially credited 
with exceeds anything shown on the foreign performance 
tables. If these machines approximate the speed indicated 
under average battle conditions they will do as well as their 
English prototypes. ‘ 

Offsetting certain charges made by Mr. Borglum, responsible 
Officials reiterate that the Liberty engine is a success; that 
there has been no profiteering; that if the prices were high 
they were based upon speed of production, “ the essence of the 
program ”; that there was no deliberate retardation; that there 
were many mechanical difficulties which had to be overcome, 
due largely to lack of experience and the fact that they were 
creating an entirely new industry; that there was an over- 
estimate of productive capacity, but that the revised schedule 
is still highly satisfactory from a military standpoint; that the 
Supply and industrial conditions affected the air program as 
it affected every other element of our war preparation. 

One point upon which all concerned on the governmental 
side insist is that the merit of the Liberty engine is certain 
and unqualified. The geared 12-eylinder model now beginning 
to approach quality production will develop 460 hp. on a 
weight of about 828 lb.; that is, a horsepower for less than 
2 lb. weight. 

The advanced training planes tell a different story. In this 
¢lass mechanical difficulties were encountered that it has taken 
time to overcome, but there is reason to believe that the troubles 
have been corrected and that the output will be speeded up. 
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The recommendation by Mr. Borglum that the Government 
seize the chief airplane factories on the ground that $100,- 
000,000 would be saved, morale improved, labor conditions 
protected, production increased 200 per cent, and the whole 
aeronautic department reconstructed, is unsupported by facts 
or figures. As a matter of fact, the Government is now in 
virtual control of the airplane factories through its production 
officers, inspectors and accountants at the plants and through 
credits extended by the War Credits Board. 

The criticism that only a comparatively small and favored 
part of the country’s manufacturing resources have been 
utilized is a familiar one. Two months ago Colonel Deeds 
testified before the Senate Military Affairs Committee that 65 
firms and 400 sub-constractors were at work on the aircraft 
program. It is understood that this number has since in- 
creased. It is a fact that there has been a great deal of bitter 
criticism by disappointed contractors who had neither the re- 
sources nor capabilities to manufacture airplanes or parts. 
On the other side there have been cases of what appears to be 
injustice to a few of the smaller airplane concerns which might 
have been practically subsidized and told to go ahead and pro- 
duce something. If only one successful fighting machine had 
resulted from a dozen failures, the justification would be suffi- 
cient. 

The Borglum report includes an argument for the creation 
of a separate department of aeronautics to be distinct from 
both the Army and the Navy. Commenting on this in its news 
story on the Borglum report, the New York World says: “In 
this respect Mr. Borglum coincides with certain suggestions 
that have been made from time to time by the Aero Club of 
America.” 

The official publicity on the airplane program has in the 
past dealt entirely in generalities. The official statements have 
always been qualified by large “ifs.” Promises for the future 
have been mae instead of telling the public the present situa- 
tion. The “ifs” are forgotten now. The public was led to 
expect wonderful performances. The inevitable reaction has 
come. There have been many failures and disappointments; 
nevertheless, genuine progress has been made. But the policy 
of concealment for the facts, and overwrought publicity for 
the promises, has resulted in one of the biggest “ failures” in 
the present situation. It is now less a matter of violation of 
military secrecy than of maintaining public confidence. 

It is understood that the Aircraft Board is now preparing 
an accurate statement of the situation which will help to re- 
store confidence. This is needed. 





New Endurance Record 


A Model 5A 8-eylinder, 150 hp. engine, manufactured by the 
B. F. Sturtevant Co. of Hyde Park, Boston, Mass., in the 
L-W-F Engineering Co. training biplane No. 83, established a 
new American endurance record, with a passenger, on March 
28, at Ellington Field, Houston, Texas. The machine remained 
in the air continuously for a total flight of nine hours and 
fifty-three minutes. The pilot was J. H. Yelle of the B. F. 
Sturtevant Co. The machine left the ground at 8:25 a. m. and 
landed at 6:18 p. m. The greater part of the flight was over 
the town of La Porte. The engine, according to reports, did 
not miss an explosion during the entire flight, and the machine 
was only foreed to descend after every drop of gasoline had 
been consumed. The flight was made with 93 gal. of gasoline 
and 11 gal. of oil. It ended with no gasoline and 5% gal. of 
oil. The condition of the engine after the flight indicated that 
it could have remained up for several hours longer if sufficient 
gasoline could have been carried. 





Recruiting of Non-Fliers Stopped 

The work of recruiting for the non-flying units of the Avia- 
tion Section of the Signal Corps has been stopped temporarily. 
Orders to that effect have been dispatched from Washington 
to all recruiting boards throughout the country. 

It is stated the reason is that sufficient recruits have been 
obtained for all those units so far organized and no more ap- 
plications will be received until additional units are required. 
This will not be until from one or two months. It has been 
understood for some time that the number of applicants has 
been large and that it is now very easy to obtain men for this 
branch of the service. 
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News of the Fortnight 


The Latest Aerial Mail Plans 

G. L. Conner, representing the Post Office Department in 
the matter of securing suitable sites for landing places for 
airplanes on the Washington-New York aerial mail route, has 
returned to Washington, D. C., after having spent four days 
on this mission in New York and suburbs. To a representa- 
tive of AVIATION AND AERONAUTICAL ENGINEERING, Mr. Con- 
ner stated that in the party were also Postmaster Walter C. 
Burton of Brooklyn, two members of the Brooklyn Chamber 
of Commerce, and Major Holden and Captain Solomon of 
the Signal Corps. 

In addition to the sites mentioned previously as having been 
investigated were sites in Belmont Park, Jamaica and other 
places on Long Island. The one which is considered most 
available now is a tract of Flatbush Gardens on Kings High- 
way, about twenty minutes haul by motor from the Brooklyn 
post office. It seems to be the present purpose to take this 
site, if a lease can be secured, but if not, one of two other sites 
which have already been looked over, may be acquired. It is 
thought a definite decision may be made this week. 

If the site on Kings Highway is secured, the plan is to speed 
the mail by automobile to the Brooklyn post office, whence 
it will be shot by pneumatic tubes to the several post offices 
in New York City, but should the contracts for the pneumatic 
service not be renewed, and this question is now before Con- 
gress, it is admitted that this part of the plan will be some 
what disrupted. 

The Department is now working toward the development of 
devices, which will permit the starting and landing of air- 
planes from and on a very much smaller field than is now 
required, or even from or on the roof of a post office or other 
large building. Very satisfactory progress in this direction is 
reported to have been made and should these devices prove to 
be successful, two results would accrue; the necessity of the 
pneumatic tubes, motor trucks and landing fields in con- 
nection with the aerial mail service would seem to be obviated, 
and the delivery of mail matter would be materially expedited. 

It is pointed out that a landing field of the size now re- 
quired, or about 2000 sq. ft., is one of the difficulties which 
stands in the way of the general employment of airplanes for 
postal and commercial purposes. It is also stated that the 
difficulty of securing proper sites at New York and Philadel- 
phia will delay the opening of the route a month or more 
beyond the date last set. The original date was April 15, 
which was changed to April 25, but it is now thought that the 
opening of the service will be postponed to as late as May 15. 
It is intended, however, to inaugurate it as much earlier than 
the last named date as possible. 

League Island, which was regarded as good as settled as the 
Philadelphia landing field, has necessarily been eliminated 
from further consideration on account of the work which is 
being done there for the Parking Commission and which will 
not be completed for about one year. The Philadelphia situa- 
tion, therefore, must be reinvestigated and a committee of 
Department and Signal Corps officials is planned at this 
writing to go there for that purpose. 

The extension of the aerial mail route to Atlanta, Ga., which 
was reported in the AVIATION AND AERONAUTICAL ENGINEER- 
ING as having been proposed to the Department by Congress 
man Thomas M. Bell of Georgia, is out of the question at the 
present time. Mr. Bell was so informed in a letter from Post 
master General Burleson on March 14. The Postmaster Gen- 
eral wrote that there is no immediate prospect of an extension 
as the funds available will not permit it. 

Flies from Mineola to Washington 

Lieut. Georges Flachaire of the French Army’s aviation 
corps, flew from Mineola, N. Y., to Washington, D. C., last 
week. Lieut. Flachaire made the 250 mile trip in a Spad 
fighting scout. 

He started from Hazelhurst Field soon after the noon hour, 
but encountering engine trouble passed the night at Philadel- 
phia, resuming the journey at 10 o’clock the following day. 
He reached the infantry parade grounds at Camp Meade at 
11.15, descended and took lunch there and resuming his trip 
at 2 p. m., and was in Washingten fifteen minutes later. 

Lieut. Flachaire has seen two anu one-half years’ service at 
the front and has downed seven enemy planes. 


$188,042,969 for Naval Aeronautics 

Chairman Lemuel P. Padgett for the Committee on Naval 
Affairs, reported to the House of Representatives on March 19 
the annual naval appropriation bill (H. R. 10854) for the 
fiseal year ending June 30, 1919. 

_The text of the paragraph making an appropriation for 
alreraft reads: 

“For aviation, to be expended under the direction of the 
Secretary of the Navy for procuring, producing, constructing, 
operating, preserving, storing, and handling aircraft, establigh. 
ment and maintenance of aircraft stations, including the ae. 
quisition of land by purehase, donation, or condemnation; and 
for experimental work in development of aviation for naval 
purposes, $188,042,969: Provided, That the sum to be paid out 
of this appropriation under the direction of the Secretary of 
the Navy for drafting, clerical, inspection, and messenger sery- 
ice for aireraft stations shall not exceed $300,000.” 

This sum is an increase from approximately $94,000,000, 
the amount originally asked for by the Department. 

By the bill the enlisted personnel of the Naval Reserve Fly 
ing Corps is increased to 10,000. Included other legislation 
recommended is the transfer of all members of the National 
Naval Volunteers for aeronautical duties to the Naval Reserve 
Flying Corps, and that no officer of the N. R. F. C. shall exer. 
cise command except within his particular department or 
service. 

It is also provided “ that hereafter the allowances of officers, 
enlisted men, and student fliers of the naval service shall in no 
ease be increased by reason of the performance of aviation 
duty.” 

A report of the committee accompanying the bill explains 
that “this provision does not take away the increased pay of 
aviators, but does take away increased allowances.” 

This is understood to have been a iast minute change made 
in the bill at the request of Secretary Daniels, who after leam- 
ing the decision reached by the Senate Committee on Military 
Affairs at the recent hearing on the pay of Army aviators, 
wrote the chairman of the House Committee on Naval Affairs, 
placing his department in line with the amended War Depart- 
ment bill. 

Liberty Engined Seaplanes Fly 

Naval seaplanes fitted with Liberty engines have recently 
made a number of trial flights. 

The following statement regarding these tests has been issued 
by the Navy Department: 

“ A Navy flying boat, equipped with a Liberty engine, flew 
from the Naval Air Station, Hampton Roads, Va., to Wash 
ington yesterday (Wednesday, March 20) morning in two 
hours. The distance covered was about 180 miles. The motor 
and plane functioned as expected and the aviators report that 
the engine ran without a miss. Three naval aviators made 
trip in the plane—Lieut. D. H. McCulloch, Ensign Slater, and 
Ensign G. M. Brush. 

‘ Seaplane hangars have been erected on the Eastern Braneh 
of the Potomae at Anacostia and similar flights will be made 

“The Navy has several service seaplanes equipped with the 
Liberty engine which are flying daily.” 

A second test on March 22 was made with two seaplanes, one 
of which was equipped with a Liberty engine and the other 
not. It was in the nature of a comparative test, with the 
Liberty plane winning the honors. It is stated that the Lib 
erty outdistanced the other plane in the competition. } 

This test was witnessed by Secretary Daniels; Rear Admiral 
David W. Taylor, Chief Constructor and Chief of the Bureat 
of Construction and Repair; Rear Admiral Robert S. Griffin, 
Engineer in Chief and Chief of the Bureau of Steam Engineer 
ing, and Rear Admiral Ralph Earle, Chief of the Bureau of 
Ordnance. 


Test of Briggs Seaplane 
The Briggs Aeroplane Co., which is located in the building 
of the so-called Portland Brewery on Washington Street, Alex- 
andria, Va., completed its first machine last week. This 84 
seaplane and is now stored in the company’s hangar at Jones 


They 


Point, that town. ‘Trial flights will be made shortly. 
will be in charge of Leonard Bonney. 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF-THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRIISS MEN HAVE “DONE THEIR BIT? 


CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 
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Congress Has Before It These 
Appropriations for Aeronautics 








To continue Army program for balance of fiscal 
year ending June 30, 1918 $250,000,000 

New Army appropriation for fiscal year begin- 
ning July 1, 1918 1,126,654,260 

Naval appropriation for fiscal year beginning July 
188,000,000 
Post Office Service 100,000 
National Advisory Committee for Aeronautics. . 260,000 


$1,565,014,260 








The aircraft program is behind schedule. Present facilities must be 
speeded up. At the same time, increased sources of supply must be de- 
veloped. Additional airplanes and engines are under consideration, are in 
process of design, and in some cases the first experimental planes and engines 
have been built. Production must be gotten for these new types in plants 
which have not yet been utilized. 


Active steps are being taken by the Government, through the Post Office 
Department, and other departmental agencies, by Chambers of Commerce 
throughout the country, by corporations and individual groups looking to- 
ward the commercial era of aeronautics. The actual opening of this era will 
take place this spring, when the airplane postal route between New York 
and Washington will be inaugurated. 


With new appropriations of $1,565,014,260 for Army and Naval aero- 
nautics becoming available, the next six months will see an expansion which 
was not even contemplated when the unprecedented sum of $640,000,000 
was appropriated last August. 


Our Service Department is well equipped to 
give any information wanted. Your inquiries 
will receive prompt attention. Write to 


Aviation and Aeronautical Engineering 
120 West 32d Street -- = -+ © NEW YORK CITY 
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Have You Seen the New Gillettes 
Specially Designed for the Fighting Man? 


(THESE models were designed by members of 
the Gillette Organization who have seen 
service with the Colors and know what the sol- 
dier is up against. 

Hundreds of officers and men are buying 
them—the U. S. Service Set in metal case, and 
the new Khaki-covered sets for Uncle Sam’s 
soldiers and officers. 

The Gillette is the one razor for the man 
who is doing things—the one razor with world- 
wide use and reputation. 

When a man wants new Blades he can get 
them at any Post Exchange or Y. M. C. A. Hut 
—here in America or Overseas. 

Our Paris Office carries stocks—is constantly 
supplying the American Expeditionary Forces. 
Gillette Safety Razors and Blades on sale 
everywhere in France, England, Italy and the 
Eastern battle fronts. 


The Minute 


a Man Puts on a Uniform 


The fighting man doesn’t want to dawdle around. He wants to do a 
thing right—and get it over with. 

That’s why the boys in the Service, the world over, are using the Gillette 
—the “once-over razor.” 


The Gillette saves from five to ten million men use nothing but the Gillette. 








minutes a shave —no strops or hones 
to clutter up the kit — blades always 
sharp — always ready — No Stropping 
— No Honing. 

The Gillette is the real service razor 
— 100% efficient on any kind of beard 
or skin — under every possible climatic 
condition, in any part of the world — 
whether in hot or cold, or hard or soft 
water. 

It’s a shaving tool that gives a vel- 
vet-smooth shave in record time. Ten 


The new U. S. Regulations say that 
every man called to the Colors must have 
a razor — a razor that will meet all the 
demands of a soldier’s life. 

Every man under the Colors needs 
a Gillette. 

The mother, sister or friend of a boy 
in camp, or a boy who’s going into camp, 
couldn’t possibly make him a more use- 
ful or acceptable gift than a Gillette 
Safety Razor. 


GILLETTE SAFETY RAZOR COMPANY 
BOSTON, MASS., U. S. A. 


GILLETTP SaFety Razor COMPANY, OF CANADA, LTD. 
73 St. ALEXANDER ST., MonTREAL 
GILLETTE SaFety RAzor SOcIETE ANONYMB 
17 Bis, Rug LA BOrTIB, PARIS, FRANCE 


GILLETTE SAFETY Razor, LIMITED 
200 Great PORTLAND St., LONDON, W., ENGLAND 
A. G. MICHELES 
53 LiTeINY, PeTROGRAD, RUSSIA 


Vepova Tosi QuiIRINO & FIGLI 
Via SENATO, 18, MILAN, ITALY 
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IN THE AIRI| 


Calls for 
Speed—Strength—Ease of Control 





In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer, Camera Man or Gunner. 


The Continental Aircraft Corporation 


Factory and Aviation Field New York Office 
AMITYVILLE, L. I. 120 LIBERTY STREET 


MANUFACTURERS OF 


Airplanes, Experimental Airplanes and Parts 
































Wittemann-Lewis Model T-T, 90h. p. 


WITTEMANN - LEWIS Variable 
AIRCRAFT COMPANY Speed 


NEWARK, N. J. Aeroplane 


Main Office and Factory: . . 
Executive Offices 


156 Broadway, New York City 


Lincoln Highway, stiateatal Telephone 6668 Cortlandt 


Passaic River 


Telephone, Market 9096 Lanzius Aircraft Company 

















ril 1, 199 pril 1, 1918 AVIATION 


—————) 





Fr 


313 





a 


Tuomas-Morce Aircrarr Corporation 


ITHACA . N.Y. VU. S.A. 


Contractors to U. S. Government 











ere 

















WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 
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ighest grade, rigidly inspected, used in their 
, with a thorough knowledge of their craft, build 
rgest and most efficiently equipt Aero Propeller 


ntracts 1 w in production for the following: — 
nited States Government—War Department _ 
United States Government—Navy Department 
_ Canadian Aeroplanes Limited. Sores 
ED STATES AERO PROPELLER COMPANY 
_ BECHER AND GREENBUSH STREETS come 
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wanes — | GASKETS — -PACKING 


Ae AP ee, 2% 


“sTRIPS 


ee to | beet | GROOVES 
CUTTING— PUNCHING- STRIPPING 


To take up shocks—eliminate noise—save machining of metal parts — feed oil 
to high speed bearings—we furnish FELT parts, cut to special blueprint. 


Felt value is determined by wool, hardness, resiliency, density, etc. Are 
you sure that the FELT now used for your parts is exactly suited to the purpose? Our 
Special Service Engineers will tell you — without obligation. Consultation is FREE. 


LET US STANDARDIZE YOUR SPECIFICATIONS ON 
FELT OR ANY OTHER RESILIENT MATERIAL 


Our Engineers are here to remarkable new instrument 
serve you. They wil! esti- Mi of precision 

mate on your FELT or eo > THE WIDNEY PATENT 
CUTTING requirments Vy, N «‘RESILIOMETER’’ 


nd help standardize =N (= which positively deter- 
7 P yy mines thickness— hard- 


your Felt or other rest- . ~ ness—resiliency of any resi- F rs.” 

lient materials. With - a lient material. Send samples _[RESIDIOMETER 
. P ) or blueprints for our estimate 

our own invention,a —TODAY. 











MAIN OFFICE, FACTORY & LABORATORY, SO. JEFFERSON ST., CHICAGO, U.S.A. 
SALES OFFICES: NEW YORK—DETROIT 














THE PARK DROP FORGE CO. 


a counterbalanced aviation 


crankshaft .... 


Patented July 10th, 1917 


one of the 18 different 


models we are now making 


for 14 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 


We have shipped 61,553 Counterbalanced Crankshafts to March 22, 1918 








CLEVELAND, OHIO 








Atthough cameras 


are generally used 

for picturing the enemy’s posi- 
tions there are times when the 
aviator has to make a drawing 

and his life and others may 
depend on the speed and accu- 

racy with which he makes it. 

His pencil must be the desi 

It must be strong, well 
made and of the finest 
It must not 

















materials. 
break, smudge nor grit. 
VENUS Pencils set the stand- 
ard by which all pencils 
are judged. 








They are exactly what you need 
for your work whether it be 
rapid sketching, the most exact- 
ing of detail drafting or writing 
letters home. Buy VENUS! 















17 black degrees 
6B softest to 9 H hardest 
and hard and medium copying 


all perfect 


FREE! 


Trial Samples of 
Y ENUS Pencils and 
Eraser sent free on 
request. Write for 
test box today! 










Please enclose 6c. in stamps for packing and postage 


Be sure to try the splendid 
VENUS ERASERS 






American Lead Pencil Company 
242 Fifth Avenue New York 


and Clapton, London, England 
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FOR ‘70 
YEARS 


WE HAVE SOLD ONLY 
HIGHEST QUALITY 


TOOLS 
HARDWARE 
AND SUPPLIES 


\lways hobbying Quality! 


Always seeking out the latest, the best, 
the most up-to-date, the most depend- 


able. 


Always striving to give our patrons 
their full measure of real value for 
every dollar paid us. 


We invite correspondence with those responsible 
for the buying of these lines, especially purchasing 
agents of large corporations who have had some 
difficulty heretofore in connecting with a source of 
supply that was large enough to give their require- 
ments the attention such requirements generally) 
need. 

(Please Mention Aviation) 


HAMMACHER, SCHLEMMER & COMPANY 
New York Since 1848 
Fourth Avenue and Thirteenth Street 
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Factors of Safety 


These Count in Aeroplane Construction 


NON-INFLAMMABLE 


Cellulose Acetate Base 


Gelestion Cloth Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Gelestion Sheets «° Films 


Transparent — Waterproof 


MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 














-Johns-Manville 


Aeronautic 





| Jouns- 
ANVILLE 
SERVICE 





Instruments 


UR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require peed 
indicating and revolution 
recording instruments. 


We invite your special 
problems in airplane acces- 
sory apparatus. 


H. W. Johns-Manville Co. 
New York City 


10 Factories. Branches in 60 Cities 




















“Usco” 
NuMBER 72 


THE STANDARD 
KITE BALLOon Fapric 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 


STRONG 
Gas-TIGHT 
NEuTRAL, INVISIBLE CoLoR 
Wirustanps Att WEaTHER 


ConDITIONS 
AND Aces WELL 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 
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THE No. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 


TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 


facturers in America endorses 
this machine as the most prac- 
tical and economical method 
of shaping propeller blades. 
It’s a high productive ma- 
chine, made to keep pace with 
present day requirements, 
either in output, accuracy, or 
production cost. It will turn 


T’S conserving man power. 

Each Defiance Aeroplane 

Propeller Turning Lathe re- 
leases from eight to ten skilled 
workmen for other duties. 
With one man operating a 
number of machines, the cost 
of working propeller blades 
close to size is cut to little or 
no consideration—a big saving propeller blades of - various 
that’s added to profits. This sizes—to any shape or pitch— 
machine is in use in England, and leaves but the final finish- 
in Italy, in Canada—it is used ing to be done by hand. It 
by the United States Govern- will duplicate struts, as well 
ment. Installations by twelve as propellers, of irregular 
of the leading propeller manu- shape to exactness. 


An illustrated and descriptive circular of 
this machine will be mailed on request. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 


NEW YORK LONDON 
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“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 


Furnished for 
English or Metric 
Thread Cutting. 


One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 
Successors to Dalton Mach. Co., Inc. 


1911 Park Avenue New York, U.S. A. 








A NEW MACHINE 


For Shaping 


PROPELLER BLADES 


PRACTICAL machine—per- 
fected thru the co-operation 
of practical propeller makers. 


The only machine on the market 
having sufficient range to prop- 
erly handle two, three, and four- 
blade screws in the wide variety 
of sizes now being made. 


Wire or Write for Complete Data 
C. MATTISON MACHINE WORKS 


863 Fifth Street Beloit, Wisconsin 
Also ask about New Propeller Balancing Tool 

















No. 2B PLAIN MILLER 


Single Pulley | Drive 


12 shangee in epladie. 
ne opine opeed eT ea 


gy ee ve machine steel gears throughout insure 
maximum diving panes ob of team. 
We also balld Univesea) Diliees, Dividing Heads, 
Vertical Attachments and Vises. 


Write fer Circular 


THE FOX MACHINE COMPANY 
1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapids, Mich. 
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Aeronautical Trade Directory 


AviATION AND AERONAUTICAL ENGINEERING will furnish 
information and addresses of companies listed below. 


Names of Advertisers in this issue are printed in capitals. 
See Index to Advertisers on page 332 








ACCESSORIES AND 
INSTRUMENTS 


King, Julius, Optical Co. 

THE MOTOR METER CO. 
National Gauge & Equipment Co. 
O'Hara Waltham Dial Co. 

Rieker, Walter. 

SPERRY GYROSCOPE CO. 
Standard Aeronautical Co. 

Tayor Instrument Companies 
Western Electric Co. 


AIRPLANES 


Aeromarine Plane & Motor Co. 

BLACKHAWK AIRPLANE CO. 

BOBBING AIRPLANE CO. 

Breese Aircraft Corp. 

THE BURGESS COMPANY. 

California Aviation Co. 

Cooper, John D., Aeroplane Co. 

CURTISS ABROPLANE & 
MOTOR CORP. 

DAYTON WRIGHT AIRPLANE 
co. 

Des Lauriers Aircraft Corp. 

Dewey Aeroplane Co. 

Engel Aircraft Co. 

Falcon Mfg. Co. 

Fisher Body Corp. 

Fowler Airplane Corp. 

Gallaudet Aircraft Corp. 

Heinrich, A. 8., Corp. 

LANZIUS AIRCRAFT CO. 

Lawrence-Lewis Aeroplane Co. 

Lawson Aircraft Corp. 

Lewis & Vought Corp. 


Loening Aeronautical Eng. Corp. 


Longren Aeroplane Co. 

L. W. F. ENGINEERING CO. 
MARTIN, GLENN L., CO. 
Michigan Aircraft Corp. 


ORDNANCE ENG’RING CORP. 


Patterson Aeroplane Co. 

Peirce, Sam’! S., Aeroplane Corp. 

Smith, Kyle, Aircraft Co. 

Sperry, Lawrence, Aircraft Co. 

Springfield Airplane Co. 

STANDARD AIRCRAFT CORP. 

Sturtevant Aeroplane Co. 

THOMAS-MORSE AIRCRAFT 
CORP. 

The Willys-Morrow Co. 

WITTEMANN-LEWIS AIR- 
CRAFT CO. 

WRIGHT-MARTIN AIRCRAFT 
CORP. 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 

Ashmusen Mfg. Co. 

Continental Motors Co. 

CURTISS AEROPLANE & 
MOTOR CORP. 

Dayton Aero Motors Co. 

Detroit Gas Turbine Corp. 

DUESENBERG MOTOR CORP. 

General Ordnance Co, 

General Vehicle Co. 

Gyro Motor Co. 


HALL-SCOTT MOTOR CAR CO. 


Kemp Machine Works. 
Kessler Motor Co. 
Knox Motors Co. 


Nordyke & Marmon. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Rolls-Royce, Ltd. 

Springfield Motors Co. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Trego Motors Corp. 

THOMAS - MORSE AIRCRAFT 
CORP. 

UNION GAS ENGINE CO. 

Van Blerck Motor Co. 

Willys-Overland Co. 

WISCONSIN MOTOR MFG. CO. 

World’s Motor Co. 

WRIGHT-MARTIN AIRCRAFT 
CORP. 


AIRPLANE PARTS 


Aircraft Parts Mfg. Co. 
»imerican Body Co. 
Astoria Veneer Mill & Dock Co. 
BARCALO MFG. CO. 
Century Telephone Construction 
Co. 
Chicago Aeronautical Supply Co. 
DAYTON METAL PRODUCTS 
co. 
ERIE SPECIALTY CO. 
KAWNEER MFG. CO. 
LEVETT, WALKER M., CO. 
NEW JERSEY VENEER CO. 
Pressed & Welded Steel Products 
Co. 
Rogers Construction Co. 
Standard Parts Co. 
Welch Mfg. Co. 
Willys-Morrow Co. 
Wilson Cabinet Co. 


ALUMINUM 


Acieral Co. of America 
Aluminum Castings Co. 
ALUMINUM CO. OF AMERICA 
American Metal Co., Ltd. 
LEVETT, WALKER M., CO. 
LEYGRAND & CO. 
McAdamite-Aluminum Co. 
SO-LUMINUM MFG. & ENG. CO. 
(SOLDER) 
STIMPSON, EDWIN B., CO. 
United Smelting & Aluminum Co. 


AVIATION SCHOOLS 


American School of Aviation 

America Trans-Oceanic Co. 

ATLANTIC COAST AERONAU- 
TICAL STATION 

Beam Airplane Co. 

BLACKHAWK AIRPLANE CO. 

CURTISS TRAINING SCHOOLS 

Eagle Aviation School 

The Hydrerocraft Co. 

Michigan State Auto School 

Moler Aviation Instructors 

Penn. State School of Aero- 
Mechanics 

Stinson School of Aviation 


(Continued on page 321) 





We are producing large 
quantities of 


SHACKLES 
EYEBOLTS 
HOSE CLAMPS 
THIMBLES 
WING SOCKET PLATES 
STRUT ENDS 


and miscellaneous forgings 
for JN4D, HS1L and H16 
machines. Send specifica- 
tions and blue prints. We 
forge, machine and finish 
complete. 
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Aluminum Company of America 
PITTSBURGH, PA. 


MANUFACTURERS OF 


Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 


GENERAL SALES OFFICE, 
2400 Oliver Building, Pittsburgh, Pa. 


BRANCH OFFICES: 
Boston...... .131 State Street 
Chicago.. -1500 Westminster Building 
Cleveland....... 950 Leader-News Building 
Detroit ................1512 Ford Building 


Kansas City.. .308 R. A. Long Building 
New York. .120 Broadway 
Philadelphia. . -1216-1218 Widener Building 
Rochester ..... .1112 Granite Building 


San Francisco..........731 Rialto Building 
Washington. .509 Metropolitan Bank Bldg. 


CANADA 
Northern Aluminum Co., 
LATIN AMERICA 
Aluminum Co. of So. Am.. 


ENGLAND 
Northern Aluminium Co., 


Ltd Toronto 





.Pittsburgh, Pa. 


i" ee London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 











Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St.,N.Y. 
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At Night 


Your clo. ks 








and other dash instruments look .lik« 


REM 


No unreliable electric light-. e in the 


this when treated 






driver's « 






No reflection in wind-shicle 


s- 


Mees ar 





RADIUM LUMINOUS 
MATERIAL CORPOR'ON 


Mines: 
Colorado —Utah 





FIFTY-FIVE LIBERTY ST 
ee ee oe eon 
Plants: Orange. N. J 
Boonton. N. J 
Elizabeth. N. J 
























BANTA 
Military Books 


for Members of the Aviation Corps 








Manual of Military Aviation, Muller. . .$2.50 
THE book on aviation. Approved by the War 


Department. 


Manual of Military Training, Moss..... 2.29 
140,000 copies now in use in the Army. 

Officers’ Manual, Moss............... 2.50 
Officers can not get along without it. 

Machine Guns, Hatcher, Wilhelm and 

RE vase utewnweheanasaneeont 2.50 

Full details of ALL makes of Machine Guns. 
Profusely Illustrated. Used at Springfield 
Arsenal M. G. Schoel. 

Army Paperwork, Moss.............- 2.00 


Complete guide on ALL paper work of all 


branches of the Service. 


GEO. BANTA PUBLISHING CO. 
MENASHA, WIS. 


Complete catalogue on request 
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BALL BEARINGS 


@he Fafnir Bearing Co. 
GURNEY BALL BEARING CO. 


Hess-Bright Mfg. Co. 

New Departure Mfg. Co. 
Norma Company of America 
§. K. F. Ball Bearing Co. 

U. §. Ball Bearing Mfg. Co. 


BALLOONS: DIRIGI- 
BLES 


Burdette Oxygen Co. 
Connecticut Aircraft Co. 


Custer Specialty Co. (Stato 
scope) 
Gas Engineering Co. (Gas 
Plants) 


Godtiyear Tire and Rubber Co. 
UNITED STATES RUBBER CO. 


BAROGRAPHS AND 
BAROMETERS 


Green, Henry J. 
HAUSTETTER, A. 

Sussfield & Lorch 

Taylor Instrument Companies 


BEARING METALS 


AMERICAN BRONZE CO. 
FAHRIG METAL CO. 
LEVETT, WALKER M., CO. 
Magnolia Metal Co. 


BUSHINGS 


Bound Brook Oil-less Bearing Co. 


CARBURETORS 


H. & N. Mfg. Co. 

Master Carburetor Co. 

Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler & Schebler 

ZENITH CARBURETOR CO. 


CLOCKS AND 
WATCHES 
Chelsea Clock Co. 
Depollier, J., & Son 
Ingersoll, Robert H., & Bros. 
Waltham Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Cross, Mark 
x. Sporting Goods Co. 
Rainwear Co. 
Rogers, Peet & Co. 
Sanders Company 
SPALDING, A. G., & BROS, 


COMPASSES 
SPERRY GYROSCOPE CO. 
Star Compass Co. 

Taylor Instrument Companies 


DOPE AND VARNISH 
Adams & Elting Co. 
American Emaillite Co. 
BROOKLYN VARNISH 
co. 

CHEMICAL PRODUCTS co. 

Conover, The C. E., Co. 

DU PONT CHEMICAL WORKS 

Flexible Compound Co. 

Harland, Wm., & Son 

Lucas, John, Company 

Masury, John W., & Son 

Perry-Austen Company 

Pratt & Lambert 

Smith, Edward, & Co. 

Standard Varnish Works 

VALENTINE & COMPANY 

Weeks & Co. 


MFG. 


(Continued 


DRIFT INDICATOR 


SPERRY GYROSCOPE CO. 


DRY KILNS 


Cutler Dry Kiln Co. 
Grand Rapids Vencer Works 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Allegheny Forging Co. 
Aluminum Castings Co. 
\nderson Forge & Machine Co. 
BARCALO MFG. CO. 
Burd High Compression Ring Co. 
Crosby Steam Gage & Valve Co. 
Pallet, Thos. H., Co. 
DOEHLER DIE CASTING CO 
ERIE SPECIALTY Co. 
Fibre Finishing Co. 
Gifford, Leland, Co. 
Gill, P. H., & Sons 
Hayes Mfg. Co. 
Hydraulic Pressed Steel Co 
LEVETT, WALKER M., CO. 
Meisel Press Mfg. Co. 
PARK DROP FORGE CO 
Pressed & Welded Steel Products 
Co. 
Standard Parts Co. 
STIMPSON, EDWIN B., CO. 
faft-Peirce Mfg. Co. 
TIOGA STEEL & IRON 
Williams, J. H., & Co 
WHITMAN & BARNES MFG. 
co. 
WYMAN-GORDON CO. 


ENGINEERING 


AUTOMOTIVE 
CoO. 

ORDNANCE ENGINEERING CO 

WHITE, J. G., ENGINEER 
ING CORP. 


FABRICS 
Courtrai Mfg. Co. 
Hutchinson, Scott Co. 
Lamb, Finlay & Co. 
McBRATNEY, ROBT., & CO. 
Whitman, Clarence & Co. 


FELT 


ADVANCE FELT 
& CUTTING CO. 

BOOTH FELT Co. 

Western Felt Works 


FIRE EXTINGUISHERS 
I'yr-Fyter Co. 
JOHNS-MANVILLE, H. W., CO. 
Pyrene Mfg. Co. 


GAGES 


BOSTON AUTO GAUGE CO. 
Crosby Steam Gauge & Valve Co. 
FOXBORO CO., INC. 

Greenfield Tap & Die Corp. 
United States Gage Co. 


GASKETS 


BOOTH FELT CoO. 
Fibre Finishing Co. 


GLUE 


Armour Glue Works 
Baeder & Adamson 
Ferdinand, L. W., & Co. 


ENGINEERING 


SVECIALTY 
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Wherever felt is required in automotive 
construction - we can Supply it 


Kngineers, designers, purchasing agents and executives 
of the large motor construction plants throughout the 
United States have favored us with their orders for years. 


BECAUSE:— 


They know we can furnish the grade, 
weight, quality and thickness of felt 
they require. 

They know our factories are equipped 
to cut the proper quality of felt ac- 
curately and promptly to fill their 
orders quickly. 

They know that we are just as care- 
ful with small orders as we are with 
large ones, 

They know that we can properly in- 
terpret blue prints and produce felt 
Specialties in exact accordance with 
specifications. 


If it’s made of Felt—Ask Booth 


The Booth Felt Company, Inc- 
460-470 Nineteenth St., Brooklyn, N.Y. 
724 Sherman St., Cor. Polk 
Chicago IIL 






































WATERPROOF VARNISH 
KAURI PAINT 
Khaki and Gray 

GLOSS BLACK ENAMEL 


Used on wings, hulls 
and pontoons by the 
largest airplane manu- 
facturers and boat 
builders because they 
are most durable, elas- 
tic, waterproof and eco- 
nomical. On the United 
States Government ap- 














proved list. 


BROOKLYN VARNISH MFG. CO. 


35 Nostrand Avenue, Brooklyn, New York 








































MINI os 
* %e Alight.ar, Nights ae 


Automobile and Aircraft 
Dials Made Bright at Night 
with MARVELITE 


Marvelite is a composition made with Rad- 
ium, and renders visible in the dark anything 
to which it is applied. It is permanent for all 
practical purposes. It meets the exacting re- 
quirements of the Government and is used on 
many of their instruments. 





Marvelite may be purchased in powder form, 
to be applied by the manufacturer, or we will 
apply it to his dials. 


The completeness of our organization, together 
with our large reserve supply of Marvelite, 
enable us to guarantee prompt deliveries. 


If the manufacturer will send us a sample dial, we will treat 
it with Marvelite without charge and submit estimates. 


Ask for Booklet No. 6, giving valuable information 


THE COLD LIGHT MFG. CO. 
558 West 158th Street :: New York 
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Dashboard 
Altimeters 


Recording 
Barographs. 


Pocket and Watch 


Aneroid Barometers 


Prices and Deliveries on Request 


A. HAUSTETTER 


308 Madison Avenue, New York City 

















All Requirements Met 


WEIGHT cio eo see oe 


EFFICIENCY * Ss, 
DURABILITY Outlasts any motor 


Christensen Self-Starter 


A PROVEN SUCCESS 
[HUNDREDS !IN ACTUAL FLYING SERVICE 














The Christensen 
starter has made 
good in actual 
daily _ service. 
This is the test 
that counts. At 
any _ aviation 
camp “Some- 
where in Amer- 
ica” it is Doing 
Its Bit. 














LITERATURE ON REQUEST. BLUE PRINTS 
AND FURTHER DATA,TOENGINEERS 


THE CHRISTENSEN ENG. CO., 861-Ist Nat. Bank, Milwaukee, Wis. 








Aeroplane 
Lumber 
Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CENTRAL TIMBER EXPORT Co., Inc. 
CHETHAM LUMBER CO. 


15 William Street New York 


Telephone, Hanover 6028 
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GOGGLES 


Hardy, F. A., Co. 
ritz, E. B. 
MrRAUSS & BUEGELEISEN 
Strong, Kennard & Nutt 
TRIPLEX SAFETY 
CORP. 
Willson, T. A., 


HANGARS 


American Bridge Co. 

Anchor Corrugating Construction 
Co. 

Ashley Steel Bldg. Co. 

Austin Co., The 

Barney, John M. 

Howell, Field & Goddard, Inc. 

Keasby & Mattison 

Milliken Brothers 

Pruden, The C. D., Co. 

Steel Fabricating Co., The 

Virginia Bridge & Iron Co. 


HOISTS 


YALE & TOWNE MFG. CO. 


LIFE PRESERVERS 


Robinson-Roders Co. 
Universal Safety Mattress Co. 


LUMBER 


Alcock Co., John L. 
American Balsa Corp. 
CHETHAM LUMBER CO. 
Delatour, J. 
Dutton, A. C., 
Ludlow, Israel 
Mengel, C. C., & Bros. Co. 
NEW JERSEY VENEER CO. 
Sheip & Vandergrift 


LUMINOUS COMPOUND 


COLD LIGHT MFG. CO. 

Cummings, W. L., Chemical Co. 

RADIUM DIAL CO. 

RADIUM LUMINOUS 
RIAL CORP. 


MACHINERY, METAL 

WORKING 
DALTON MFG. CORP. 
DEFIANCE MACHINE 


FOX MACHINE CO. 
Warner & Swasey Co 


GLASS 


& Co., Ine. 


Lumber Corp. 


MATE 


WORKS 


MACHINERY, WOOD. 
WORKING 

CURTIS MACHINE CORP. 
DEFIANCE MACHINE WORKS 
FOX MACHINE CO. 

Machinery Merchants, Inc. 
MATTISON, MACHINE 
WORKS 

Olney & Warrin 

PRYIBIL, P., MACHINE CO. 


MAGNETOS 
Berkshire Magneto Corp. 
Bosch Magneto Co. 
Ericsson Mfg. Co. 

Remy Electric Co. 
Splitdorf Electrical Co. 


MANIFOLDS 


MAX AUTO & AERO SHEET 
METAL Co, 

— & Welded Steel Products 
0, 


METALS 


Acieral Co. of America 
American Vanadium Co. 
Bethlehem Steel Co. 
BETZ-PIERCE CO., THE 
BLUM, JULIUS & CO. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 
KAWNEER MFG. CO. 
La Salle Steel Co. 
LEVETT, WALKER M., CO. 
Rumford Metal Co. 
SO-LUMINUM MFG. & 
co. 
Steel Sales Corp. 
Standard Alloys Co. 
STEEL PRODUCTS Co. 
STIMPSON, EDWIN B., CO. 
Wheeler, Frank H., & Son 


MODEL AIRPLANES 


Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 


MOTORCYCLES 
Excelsior Motor Mfg. Supply Co. 
HENDEE MFG. CO. 
Harley-Davidson Co. 

Militare Motor Vehicle Co. of 
America 


OILS AND LUBRICANTS 
Baker Castor Oil Co. 

Graphite Lubricant Co. 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 

The 

Standard Oil Co. 

Swan & Finch 

Texas Co., The 

Vacuum Oil Co. 


PACKING 
BOOTH FELT Co. 
Fibre Finishing Co. 


PHOTOGRAPHY 
BROCK, ARTHUR, JR. 
Herbert & Huesgen Co. 


PISTONS 


WALKER M., CO. 


ENG. 


Sun Co., 


LEVETT, 


PISTON RINGS 


American Piston Ring Co. 


PONTOONS 


Niagara Boat Co. 
PALMER-SIMPSON CO. 
Welin Marine Equipment Co. 


PROPELLERS 


AMERICAN PROPELLER & 
MFG. CO. 

American Sash & Door Co. 

Aviauto Mfg. Co. 

Breitung & Co., Ltd. 

C. M. O. Physical Laboratory 

Doyle, W. A. 

HARTZELL WALNUT PROPEL- 
LER CO. 

Lang Propeller Co. of America 

Steves Sash & Door Co. 

Reinforced Propeller & Insulating 
Co., The 

UNITED STATES 
PELLER CoO. 

Washington Aeroplane Co. 

WEST WOODWORKING CoO. 


AERO PRO- 
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Yale Spur-geared 
Block handling 
Heavy Castings 


For Lifting 
— you need the Yale Spur-geared Block 


In every business there are loads to be handled. This requires sp eed 
economy, capacity and safety. 

And no matter what your business may be, no matter what your load 
problems are, there is a Yale Chain Block to meet the condition. 

Yale Spur-geared Blocks, \ to 40 tons, are giving satisfactory, dependable 
service throughout the world under all conditions of use. 

Each Yale Spur-geared Block must meet this very exacting test before 
leaving the factory: it must handle 3360 pounds to the rated ton (50% 
overload). 

The guarantee is in the block itself. 


For sale by Machinery Supply Houses 


Put your hoisting problems up to us. 
ASK FOR NEW CATALOG. 


For factory locking equipment use a Yale 
Master-key System. Write us for particulars. 


The Yale & Towne Mfg. Co., 9 East 40th Street, New York City 





























PHOTOGRAPHIC TESTING DEPARTMENT OF 
CAMERAS 


THE BROCK 
AUTOMATIC CAMERAS 


are the only cameras that make good negatives 
with shutter speeds of 1/100th of a second or 
less at speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. 


OFFICE—511 Bullitt Building, 131 South Fourth Street 
FACTORY—533 North Eleventh Street 
PHILADELPHIA, PA. 


Scientific Instruments, Tools, Dies, Jigs and Fixtures 


Factory occupies 23,000 square feet of floor space 
Screw Machine Capacity up to 2% inches 
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WIRE WHEELS 


FOR COMBAT AND ALL OTHER TYPES 
OF 


AIRPLANES 


CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 


Dg 





Our Engineering Department 
will gladly cooperate with you 


in your experimental work 


SPRANGER WIRE WHEEL 
CORPORATION 


DETROIT, U. S. A. 
NEW YORK REPRESENTATIVE 
THOS. C. CHEASLEY 
137 West 47th Street Phone Bryant 8570 


me 
ERIE SPECIALTY COMPANY 


MANUFACTURERS 
OF 


Aircraft Metal Parts 





in conformity with the standards 
adopted by the International 
Standardization Committee. 


ERIE STANDARD 


Guarantees Perfect Workmanship 








ERIE SPECIALTY COMPANY 


Offices: 8 West goth Street, New York 


Factory: Erie, Pennsylvania. 





































IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


SFudian Motocycle 


With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 


We will be pleased to arrange demonstrations of all Indian 























models for interested military officials. 


IUustrated Indian Cataiog and other de- 
scri ptive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 
“3 (Largest Motorcycle Manufacturers in the World) 
767{STATE STREET SPRINGFIELD, MASSACHUSETTS 


















































WEST WOODWORKING 
COMPANY j 


(Patent Pending) 


Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quality 


Quantity Production 
Prompt Shipments 


Address: 

WEST WOODWORKING COMPANY 

308-324 N. Ada Street Chicago 
Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 


behind them 
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PYROMETERS 
FOXBORO CO., INC., THE 
MOTO-METER CO. 

Shore Instrument & Mfg. Co. 
Taylor Instrument Companies 


RADIATORS 
JAX AUTO & AERO SHEET 
METAL CO. 
AZ Co. 
Bush Mfg. Co. 
fl Arco Radiators Co. 
English & Mersick Co. 
FLEXO MFG. CO. 
LIVINGSTON RADIATOR CO. 
McCord Mfg. Co. 
ROME-TURNEY RADIATOR CO. 


RIVETS 


STIMPSON, EDWIN B., CO. 


SCELEROSCOPE 


Shore Instrument & Mfg. Co. 


SHEET METAL 
FITTINGS 


BLUM, JULIUS & CO. 
Rogers Construction Co 


SHOCK ABSORBERS 


Dural Rubber Corp. 

General Rubber Goods Co. 

RUSSELL MFG. CO. 

WOOD, J. W., ELASTIC 
CO. 


SPARK PLUGS 


Bosch Magneto Co. 

Champion Ignition Co. 
JOHNS-MANVILLE, H. W., CO. 
Rajah Auto Supply Co. 

Silvex Co., The 

Splitdorf Electrical Co. 


SPEED INDICATORS 
FOXBORO CO., INC. 
JOHNS-MANVILLE, H. W., CO. 
Stewart-Warner Speedometer 
Corp. 


STABILIZERS 


Greene Aeronautical Co. 
Martin Aerodynamic Stabilizer. 
SPERRY GYROSCOPE co. 


STAMPINGS 
BLUM, JULIUS & CO. 
LANSING STAMPING & TOOL 
CO. 
DEWES, THE A., CO. 
STIMPSON, EDWIN B., CO. 


STARTERS 
Bijur Motor Lighting Co. 
Bosch Magneto Co. 
CHRISTENSEN ENGINEERING 
CO., THE 
_ Engineering Laboratories 
0, 
MOTOR COMPRESSOR CO. 
Northeast Electric Co. 
Remy Electric Co. 
Wagner-Hoyt Electric Co. 
JOHNS-MANVILLE, a. W., Co 
Nelson Blower & Furnace Co. 
Queen-Gray Co. 
Stewart-Warner 
Corp. 
Veeder Mfg. Co. 


TANKS 


Janney, Steinmetz & Co. 


THERMOMETERS 


FOXBORO CO., INC., THE 
MOTO-METER CO. 


WEB 


Speedometer 











Tay 
aylor Instrument Companies 
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TIRES AND RUBBER 


DURAL RUBBER CORP. 

Goodyear Tire & Rubber Co. 

Hodgman Rubber Co. 

UNITED STATES RUBBER CO. 

WOOD, J. W., ELASTIC WEB 
co. 

Whitley Exerciser Co. 


TOOLS 
American Tool Works Co. 
Bass Brothers 
BLUM, JULIUS & CO. 
Browne & Sharpe 
Cooper Aeroplane Co., The John 
D. 
HALL-SCOTT MOTOR CAR CO. 
HAMMACHER, SCHLEMMER 


& CO. 

LANSING STAMPING & TOOL 
co. 

Peck, Stowe & Wilcox Co. 


Rich Tool Co. 
Rogers Works, John M. 
WHITMAN & BARNES 
co. 
TRUCKS AND 

TRAILERS 
Federal Motor Truck Co. 
Four Wheel Drive Auto Co. 
Nash Motors Co. 
Packard Motor Car Co. 
Sechler Company, The 
Service Motor Truck Co. 
White Company, The 

TUBING 
American Tube Co. 
BLUM, JULIUS & CO. 
DEWES CO., THE A. 
Empire Art Metal Co. 
Frasse & Co., Peter A. 
National Tube Co. 
PENNSYLVANIA FLEXIBLE 
METALLIC TUBING CO. 

STIMPSON, EDWIN B., CO. 


TURNBUCKLES 

Aero Mfg. & Accessories Co. 

DAYTON METAL PRODUCTS 
co. 

Dillner-Meyer Mfg. Co. 

ERIE SPECIALTY CO. 

National Aeroplane Co. 

New York & Hagerstown Metal 
Stamping Co. 


MFG. 


STANDARD TURNBUCKLE CO. 


STEEL PRODUCTS CO. 


WHEELS 
Ackerman Wheel Co. 
Dayton Wire Wheel Co. 
Hayes Wheel Co. 

MOTT WHEEL WORKS 


NATIONAL WIRE WHEEL 
WORKS 

SPRANGER WIRE WHEEL 
CORP. 

Wire Wheel Corporation of 


America 


WIRE 
American Steel & Wire Co. 
Century Telephone Construction 

Co. 

Blectric Cable Co. 
Rathbone, A. B. & J. 
ROEBLING’S SONS, JOHN A. 
Simplex Wire & Cable Co. 
Upson-Walton Co. 


WIRELESS 


American Radio & Research 
Corp. 

American Wireless Telegraph Co. 

Cutting & Washington, Inc. 

Crocker-Wheeler Co. 
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Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 
plane shock absorbers. 


We are the largest manufacturers 
in the world of Heavy Blastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 


Samples on request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, LASS. 
OFFICES 

tee ear New YorkK 
re Cl. 
. MONTREAL, CANADA 


45 Bast 17TH STREET. 
181 W. LAK® STREET 
32 St. Pater STREET. 











er ee 
TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Turnbuckle Company 
CORRY, PA. 


New York Office: Woolworth Building 


DD EE Cp 
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FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 

















SPECIAL TYPES DESIGNED 


FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 


—_—_-_ 
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ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 
product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 


service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 








= 





AJAX Auto and Aero Sheet Metal Company 
Manufacturers and designers of 


AERO RADIATORS INTAKE 
and EXHAUST PIPES 
H. W. MEYER, 245 West Fifty-fifth Street, New York 


— 











“Flexo” Aero 


RADIATORS 


The only The only 

core tnat core that 

will stand can be #0 

severe bent 

landing without 

shocks. injury to 
the metal 

No sharp or soldered 

corners joints. 

to crys 

tallize 

through 

vibration. 





“FLEXO”—PATENTED 


FLEXO MANUFACTURING CO. 


1812-1820 E. 12th STREET LOS ANGELES, OAL 

















il 1, 19) April 1, 1918 AVIATION 327 


: STM? SiN SHEETR, 











__ SHEET COPPER 


3 veg SER RO HEET BRASS 

. ¥ AAO S SIGN a Rio5. HOOP BRASS, 

| ) ante BAR; RES BRASS SS, SPRING BRASS, 

si & see BRASs ANGLE ES ANOCHANNELS. 
- 1}; Dy NB Stimpson COME UB ING Bg RNeSILVER WIRE 

lc aver Ney NG ROUNDSSQUARE — 




















DROP FORGINGS 
s. | 


ir 





THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 64 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 


a : J 


FOXBORO 
QUALITY INSTRUMENTS FOR AIRPLANES 

















Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 
Gasoline Level Indicator for circulating oil and water 
OIL PRESSURE GAUGE AIR PRESSURE GAUGE 
ily The Foxboro line also includes many different types of indicating and recording 
at gauges and thermometers designed for all sorts of conditions and purposes. 
% THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A. 
New York CHICAGO PITTSBURGH PHILADELPHIA St. Louris 
SAN FRANCISCO BIRMINGHAM, ALABAMA Peacock Bros., MONTREAL 
to 
al 
red 
ORDNANCE ENGINEERING CORPORATION 
NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors $3 Consulting Engineers 
Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
” Designers and Builders of Military and Naval 





AIRCRAFT 
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SEAMLESS STEEL TUBING 











Large Stock on Prompt Mill 






Hand Deliveries 
COLD DRAWN SHAFTING AND SCREW STEEL 
Send for Catalogues 
JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N.Y, 


Branches: Boston, Chicago, Philadelphia 











“Our Boys” THE BEECH FLIGHT SYSTEM 
Need You Over There AVIATION SCHOOL 


WICHITA, KANSAS 


Modern Equipment, 
Modern Methods, Plus Experience 


a 
Ordinary Modest Profits. enable ue te. sunounce “ 


Reduction in Tuition Fees 
$250 Reduction in Tuition Time $250 

a } a Y Reduction in Tuition Risk 
E give more solo*flight practice than any other 
school in the world. We guarantee that our 
l | ) al graduates will be more proficient than the grad- 
uates of any other aviation school in the world. 


Our course comprises :— 








1. Theory (compiled from the best 
: of the world’s correspondence 
. . Combined courses.) 

We will explain how to re- 2. Construction (building real air- 


planes under the direction of 
Course pioneer aviator-designers.) 


ceive a commission, write $250 3. Flying (until the pupil has been 


in the air alone four hours, and 
has been awarded a license.) 


Bi kh k A e je S we E To the nn my oy from each state, —— 
ackhawk fAviation School this ad cut gut, with a ‘check, we will give our combine 


Davenport lowa AVIATOR BEECH IS CONNECTED WITH 
b 


NO OTHER FLYING SCHOOL 


TTT TTT ee 









































Motors For Sale | | [Qrcy’s AirshipManual 


3 Hall Scott Motors, Model A5 


21 Hall Scott Motors, Model ASA An International Register of Airships with a 
| a f the Airshiv’s Elem ics 
| 8 Hall Scott Motors, Model A7 Compendium of the Airship’s Elementary Mechani 
° ? 
These motors will be sold at reasonable prices in lots Sy Ladisins POvey, ME. B. ty B. - 
to suit. For full information apply to the Publicity Over 150 Illustrations Price $4.00 Net 
Department of the | _eneentl 
GARDNER-MOFFAT CO., INC. 


Standard Aero: Corporation 


Elizabeth, New Jersey 


120 West 32d Street New York 
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DUESENBERG MOTORS CORPORATION 
120 BROADWAY, NEW YORK CITY 
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2U- S. and Foreign Governments 
Approve The “Perfect Starter” 


This is a compressed air starter convertible to an air com- 
pressor for storing the air for its own energy. It has ample 
power and speed for magneto starting. 

Model C—For starting engines up 
to 250 H.P.; weighs 39 lbs. and com- 
plete for single engine installation 
70 lbs., for twin engines 110 Ibs. 
Model D—For starting engines up 
to 150 H.P.; weighs 34 Ibs. and com- 
plete for single engine installation 
58 lbs., for twin engines 96 Ibs. 


Write for Booklet 


THE MOTOR-COMPRESSOR CO. 
Newark, New Jersey, U.S. A. 














AEROPLANE 
RIMS and WHEELS 


Made by the oldest and best known 
steel rim and wire wheel makers in 
America. 





Quotations gladly furnished. 


The MOTT WHEEL WORKS 
Utica, N. Y. 











Rubber Aero Cord 


FOR SHOCK ABSORBERS 


Prompt Delivery 


THE RUSSELL MANUFACTURING CO. 


349 Broadway, New York City 


Factories: MIDDLETOWN CONNECTICUT 











NS 


Palmer-Simpson Corporation 
Saranac Lake, NX 

















AIRCRAFT WIRE 
AIRCRAFT STRAND 
AIRCRAFT CORD 
THIMBLES AND 
FERRULES 










MADE BY 


ind 

John A. Roebling’s Sons Co- 
Trenton, N. J., U.S. A. 
AGENCIES AND BRANCHES:— 
New York, Boston, Chicago, Philadel- 
phia, Pittsburgh, Cleveland, Atlanta, 
San Francisco, Los Angeles, Seattle, 
Portiand, Oregon. 








GENERAL DESIGN PLANS AND 
DETAILED SHOP DRAWINGS 


AIRPLANES and MOTORS 


STANDARD AND SPECIAL MACHINES 
AIRCRAFT MOTOR —— AND DEVELOP- 
ME 


PRINTS, PLANS, DRAWINGS, STRESS DIAGRAMS 


PROPELLER CALCULATION AND DESIGN 


Speedy Economic Manufacturing Processes Devised. 
Tools and Dies Designed for Fittings, Parts, Aircraft 
Components, Stream Line Sheet Metal Shapes, Etc. 


AERONAUTIC INVENTIONS DEVELOPED 


AUTOMOTIVE ENGINEERING COMPANY 


Aeronautical Engineers and Constructors 
120 SOUTH STATE STREET CHICAGO, ILLINOIS 
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All recognized builders 
of airplane motors in 
America use Zenith on 
HE their product. 


Zenith Carburetor 


Company 
New York DETROIT Chicage 
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PRUPELLERS 


WA DOYLE 
TRENTON NJ 














CAPITAL JIGS 
"GRINDER SLAMPINGS pies — 
GRINDER DIES 
W i. realize in air or at sea there should be no 

faulty material. All machine parts must be 
made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 


of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL CO. 


LANSING, MICHIGAN 








METAL 
HOSE 


For every 
Airplane Requirement 


Write for 
specifications and 
prices 
PENNSYLVANIA 
FLEXIBLE 
METALLIC 
TUBING 
COMPANY 
Broad and Race 
Streets, Philadelphia 


New York, Boston, 
Chicago, Detroit, 
Cleveland 





































VENEERED PANELS 
LEYGRAND &CO. a 
120 Broadway, New York AIRPLANE and HYDROPLANE 
saeasciaiiiaite CONSTRUCTION 
WATER PROOF 
ALUMINUM SHEETS Will Stand Boiling and Baking Test 
Approved by U. S. Government 
Screw Stock, Rod and Wire NEW JERSEY VENEER CO., Paterson, N. J. 




















DON’T SCRAP ALUMINUM PARTS 


USE SO-LUMINUM—NEW WELDING SOLDER 





Broken 90 H. P. Fiat crank case repatred sor the United States Navy in siz 
hours’ time and at $15.00 expense by use of So-Luminum, as against $400.00 and five 
months’ time to get a new one-—-is in perfect condition after two years’ use. Use 
gasoline or blow torch--no fluz or spectal tools required. 

Booklet and directions on request. Sample bar $100. Used and indorsed 
by the United States Army and Navy, auto and aero. companies, and indorsed 
by the British Munitions Board 

SO-LUMINUM MFG. & ENG. CO., Inc 


Room 25, 1790 Broadway New York City 























o _ Spiral P 
Spalding tren Puttees 
For real war, infinitely superior to the old canvas 
leggings. Don’t confuse the Spalding “Spiral 
Woven" Puttees with ordinary wrapped puttees 
of cloth or other fabric. , 

A welcome gift for the boy “‘over there.” A sensible 
purchase for the one who expects to “go over 
soon. 


! 

: , 8a 
For aviators and every branch of the army. sta 
2% 


By mail, postpaid, Pair, $4.50 


anywhere in U. S. 


A. G. SPALDING & BROS. % 


126 Nassau Street —-NEW YORK — 523 Fifth Avenue 


CHICAGO Ma 

211-217 South State Street an 
SAN FRANCISCO 

156-158 Geary Street 1 


And at all Spalding Branch Stores du 
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Y = i s# . are correctly designed with the highest 
—=—_" F&F ; quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


SEI Station A. Dept. 338. Milwaukee, Wis., U. S. A. 












New York Office: Times Bldg. Telephone, Bryant 9159 















DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


ement have been used for years with the utmost suc- 
cess by the leading motor manufacturers 


in the automobile and airplane industries. 
' ||| DOEHLER DIE-CAST 


MAIN OFFICE AND EASTERN PLANT 


WESTERN PLANT BROOKLYN.N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J. 


Alse Die-Cast Babbitt Bearings, Die-Castings in 
Brass & Brense Aluminum and White Metal Alleys 


Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts,etc 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 


Quick service our specialty 


TIOGA STEEL & IRON COMPANY 
52nd & Grays Avenue Philadelphia, Pa., U. S. A. 
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‘ Airplane Linen Stamping, Welding, Machining 


STANDARD MAKE 
FOR IMMEDIATE DELIVERY Flexible metallic tubing 


Samples and specifications 
sent on application 


ROBERT McBRATNEY & CO. 


Airplane work a specialty 












































Linen manufacturers and importers The A. D ewes Company 

J 121-123 Franklin St., New York 199 Lafayette Street New York City 

——— and at BELFAST, IRELAND 

- meee 

a] + 7 . 

5 Classified Advertising 

vas 10 cents a word, minimum charge $2.00, ble im advance. Address replies to advertisements with box numbers, 

viral care of AVIATION AND AERONAUTICAL ENGINEERING, 120 West 82d Street, New York. 

‘tees 

sible 

yer AEROPLANE BLUEPRINTS of modern machines true to FOR SALE AVIATION MOTORS—“ Six,” “Hight,” and 
ale with technical description, $.50, postage $.10 extra. No “Twelve” cylinders, one two-seater hydro complete twin engined 
swamps. State your needs. Address “ Aeroprints,’ 9 East hydro and twin engined battle plane, unassembled. One flying 
24 St, New York City. Telephone Gramercy 5271. boat, also large quantity spare beams, longerons, struts, webs, 

fittings, etc. Address O. C. Linthwaite, Keyport, N. J. 

(eee 

nue _ SALE—New Military Tractor 100 h.p. 7A Hall-Scott $30,000 required for aeroplane proposition. Particulars will 

r. Box 44, only be given to individuals and firms of unquestionable stand- 

Se ing and prestige. Box 76. 

WANTED—Airplane land machine in first class condition, 

Control (stick or dep) for practical instruction in flying. FOR SALE—4 new 15,000 ft. U. S. Standard altimeters 


Give full particulars and lowest price for cash, Address Box 46. radium dials never out of packing case. Box 67. 
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TuomaAs-Morse Scout-MACHINE, 

one of the fast American air- ..f 
planes. It is equipped with an .-" 
American-made 100 h.p. Gnome 
motor and travels 112 miles an 
hour. It is Valsparred. 









We are Contractors to 


os N the air-fleets of the Allied Governments, 

I Valspar has proved its supremacy as the most 
reliable and durable varnish for wood, metal, and 
fabric. 


United States Army and Navy, 


British Admiralty and 
Royal Flying Corps, 


The most strenuous tests of service have only served | Dutch and Spanish Governments. 
to emphasize its marvelous powers of endurance. “tab 


) ° 4 lalentinn Picduicte used trey 

YW by Its absolute resistance to heat, cold, mud and stenting Denies oot be 

UG! weather; its elasticity, waterproofness and — makers include ValsparVar- 
i is ~ . ~ . . , : “Nes 

: V7. alitiec ake } :@ aster v< sh for airplanes nish, Valspar Olive-Drab 

: qualities, make it the master varnish irple Sones Vim 

‘4 and seaplanes. mel, Valspar Filler (Wood), 

/ ore , Valspar Primer (Metal). 


4 ana iS, : Valspar Primer (Wood), 

j : i Valspar Khaki Enamel,Val- 

VALENTINE'S : spar Aluminum Paint. Dip- 

- : ping, Spraying and Brush- 

: ing coatings of all kinds, 

‘The Varnish That Won't Turn White : Quick-Drying Insignia Col- 
: ors. 





STeeNeENeneMmONNEN Het 














Our Airplane Service Department is at your com- 
mand. Our new and valuable handbook sent free to 
Purchasing Agents or Superintendents of Production. 


VALENTINE & COMPANY, 456 Fourth Ave., New York 


Lurgest Manufacturers of High-grade Varnishes in the World—fstablished 1832 


New York Chicago VAENTWES Toronto London th 
Boston - Amsterdam —Wy 
(Trade Mark} mM a ce 
W. P. Futter & Co., San Francisco 
and Principal Pacific Coast Cities 
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CurTIss FLYING-BOAT, 
triple-motored, the 
largest in the world. 
This type is used by 
the British Navy in 
coast-patrol work. The 
Curtiss is Valsparred. 
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~.. the aviator is climb- 
ing against a head wind— 

when the steady roar of the 
exhaust tells him the engine is do- 
ing its utmost—he realizes the im- 
portance of those little details— 
valves, tappets, turnbuckles, piston 
pins and connecting rods—upon 


which his safety depends. 









A DEPARTMENT 
OF YOUR PLANT 
























For many years we have devoted FOR 

our entire energies to perfecting 

these “ little details” of aeroplane Valves 

construction. Propeller Hub Bolts 

aie ee Push Rods 
ur engineers—specialists in heat treat- 

ment, cecilia Mr and tungsten and Turnbuckles ’ 

other alloy steels—will be pleased to co- Piston Pins si 

operate with yours to give you the same Connecting Rods : 






reliable service you would receive from 
a department of your own plant. 


The Steel ProductsCo 


Michigan Plant Main Plant Metals Welding Plant 
Detroit, Mich. Cleveland, Ohio Cleveland, Ohio 
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Why do Gurney Bearings 
carry heavier loads? 


URNEY BEARINGS carry heavier loads than other ball bearings 
because our method of assembling permits filling the races full of balls with- 
out cutting a filling slot in the shoulder of the race. 


The filling slot reduces the load capacity of the race and for this reason most 
manufacturers prefer to have the races only about two-thirds full of balls rather 
than use a filling slot. It is only in the Gurney Bearing that you can secure 
the full complement of balls without the filling slot. 


Another reason for the high capacity of Gurney bearings is the high accu- 
racy of the race contours, which is made possible by the use of special machin- 
ery developed by our Mr. Gurney. By making the contour of the raceway an 
accurate curve which follows closely the curvature of the ball, we greatly in- 
crease the area of contact between ball and race. 


The increased area of contact makes it possible for a ball rolling in a Gurney 
raceway to safely carry twenty-six times as much load as the same ball could 
carry rolling on a flat surface. 


These are the reasons for the large load capacity of Gurney Ball Bearings, 
and this large load capacity is the reason why Gurney Bearings are used by 
such Companies as General Electric, Westinghouse, Allis Chalmers, J. G. Brill, 
Otis Elevator, Lodge & Shipley, Pratt & Whitney, Brown & Sharpe, and many 
others almost as well known. 


Our Service Engineering Department makes a specialty of solving difficult 
bearing problems. If you have any such problems our Engineers will be glad 
to give you the benefit of their wide experience. 


Gurney Ball Bearing Co. 
Conrad Patent Licensee 
Representative Group of Jamestown, N. Y. 210 
Gurney Bearings 











Largest Bearing is 19.685 in. diameter and 
has a load capacity of 64,500 Ib 

Smallest Bearing is 1.8504 in. diameter and 
has a load capacity of 500 lb. 


The six largest bearings are “extra large 
sizes” not listed in our catalog. Only twenty- 
six of the fifty-seven standard sizes listed in 
our catalog are shown in this group. 
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THE WILLIAMS PRINTING COMPANY, NEW YORK 













































































Travelers 


on the thousand open 
roads to Berlin 


DAYTON - WRIGHT 
AIRPLANES 


DAYTON-WRIGHT AIRPLANE CO. 


Dayton, Ohio. 


























